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2 sanie - TWs invention also relates to pharmaceutical compositions containing the compounds of the present invention as anti-mi- 
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OXAZOLIDINONE DERIVATIVES AS ANTIMICROBIALS 

FIELD OF THE INVENTION 

The present invention relates to certain substituted phenyl oxazolidinones and to 
processes for the synthesis of the same. This invention also relates to pharmaceutical 
compositions containing the compounds of the present invention as antimicrobials. The 
compounds are useful antimicrobial agents, effective against a number of human and 
veterinary pathogens, including gram-positive aerobic bacteria such as multiply-resistant 
staphylococci, streptococci and enterococci as well as anaerobic organisms such as 
Bacterioides spp. and Clostridia spp. species, and acid fast organisms such as 
Mycobacterium tuberculosis , Mycobacterium avium and Mycobacterium spp. 

BACKGROUND OF THE INVENTION 

Increasing antibacterial resistance in Gram positive bacteria has presented a 
formidable treatment problem. The enterococci, although traditionally non virulent 
pathogens, have been shown, when associated with Vancomycin resistance, to have an 
attributable mortality of approximately 40%. Staphylococcus aureus, the traditional 
pathogen of post operative wounds, has been resistant to Penicillin due to production of 
penicillinases. This resistance was overcome by the development of various penicillinase 
stable P lactams. But the pathogen responded by synthesizing a modified target penicillin 
binding protein- 2 leading to less affinity for P lactam antibiotics and a phenotype known 
as Methicillin Resistant S. aureus (MRSA). These strains, till recently were susceptible to 
Vancomycin, which inspite of its various drawbacks, has become the drug of choice for 
MRSA infections. Streptococcus pneumoniae is a major pathogen causing pneumonia, 
sinusitis and meningitis. Until very recently it was highly susceptible to penicillin. 
Recently though, different PBP T strains with different susceptibility to penicillin have 
been reported from across the globe. 

Oxazolidinones are a new class of synthetic antimicrobial agents which kill gram 
positive pathogens by inhibiting a very early stage of protein synthesis. Oxazolidinones 
inhibit the formation of ribosomal initiation complex involving 30S and 50S ribosomes 
leading to prevention of initiation complex formation. Due to their novel mechanism of 
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action, these compounds are active against pathogens resistant to other clinically useful 
antibiotics. 

W093/23384 application discloses phenyloxazolidinones containing a substituted 
diazine moiety and their uses as antimicrobials. 

5 WO93/09103 application discloses substituted aryl and heteroaryl- phenyl- 

oxazolidinones useful as antibacterial agents 

WO90/02744 application discloses 5-indolinyl-5P-amidomethyloxazolidinones, 3- 
(fused ring substituted) pheny1-5(J-amidomethyloxazolidinones which are useful as 
antibacterial agents. 

10 European Patent Publication 352,781 discloses phenyl and pyridyl substituted 

phenyl oxazolidinones. 

European Patent Application 312,000 discloses phenylmethyl and pyridinylmethyl 
substituted phenyl oxazolidinones. 

U.S. Patent No. 5,254,577 discloses nitrogen heteroaromatic rings attached to 
15 phenyloxazolidinone. 

U.S. Patents No. 5,547,950 and 5,700,799 also disclose the phenyl piperazinyl 
oxazolidinones. 

Other references disclosing various phenyloxazolidinones include U.S. Patents 
No. 4,801,600 and 4,921,869; Gregory W.A., et a/., J.Med.Chem. t 32, 1673-81 (1989); 
20 Gregory W.A., et aU JMe&Chem., 33, 2569-78 (1990); Wang C, et a/., Tetrahedron, 
45, 1323-26 (1989); Brittelli, etal. t J.Med Chem. y 35, 1156 (1992); and Bio-organic and 
Medicinal Chemistry Letters, 9, pp. 2679-2684, 1999. 
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SUMMARY ™ THR INVENTION 

The objective of this invention is to synthesize, identify and profile oxazolidinone 
molecules which have good activity against multiply resistant gram positive pathogens 
5 like MRS A, VRE and PRSP. Some of these molecules have activity against MDR-TB 
and MAI strains, while others have significant activity against important anaerobic 
bacteria. 

The compounds of the present invention are related by their substituted 
phenyloxazolidinone ring structure in the compounds disclosed to the publications 
10 described above except that the subject compounds have a diazine moiety attached to the 
phenyloxazolidinone which is further substituted by heterocyclic, aryl, substituted aryl, 
heteroaroamatic ring therefore the compounds are unique and have superior antibacterial 
activity. 

Another object of the present invention is to provide processes for the novel 
15 phenyloxazolidinones derivatives that exhibit significantly greater antibacterial activity, 
than available with the present compounds against multiply resistant gram positive 
pathogens like MRSA, VRE and PRSP against MDR-TB and MAI strains, in order to 
provide safe and effective treatment of bacterial infections. 

In order to achieve the above-mentioned objectives and in accordance with the 
20 purpose of the invention as embodied and broadly described herein, there is provided a 
process for the synthesis of novel phenyloxazolidinone derivatives represented by 
Formula I 

Y U 

A— (CH 2 )n 

N — (CH 2 )n 
25 I 

z V 

FORMULA I 



wherein 
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T is five to seven membered heterocyclic ring, aryl, substituted aryl, bound to the 
ring C with a linker W, preferred forms of T are selected from aryl and five 
membered heteroaryl which are further substituted by a group represented by R, 
wherein R is selected from the group consisting of alkyl (CrC 6 ), halogen, -CN, 
5 COR 5 ,COOR 5 , N(R 6 ,R 7 ), CON (R* R 7 ) t CH 2 N0 2 , N0 2 , CH 2 R 8 , CHR 9 , -CH = N- 

ORio, -C=CH-R 5 , wherein R 5 is selected from H, optionally substituted C r Ci 2 , 
alkyl, Cj-a, cycloalkyl, aryl, heteroaryl, R 6 and R 7 , are independently selected 
from H, optionally substituted C1-12 alkyl, C3-12 cycloalkyl, Cpg alkoxy; R« and R 9 
are independently selected from H, Cj- 6 alkyl, F, CI, Br, Cn 2 alkyl substituted 
10 with one or more of F, CI, Br, I, OR4, SR4, N(R6,R 7 ) wherein R4 is selected from 

H, C1-12 alkyl, C3.12 cycloalkyl, C\-c alkoxy, C\-o alkyl substituted with one or 
more F, CI, Br, I or OH and R 6 and R7 are the same as defined earlier, Rio is 
selected from H, optionally substituted Cm 2 alkyl, C 3 -j 2 cycloalkyl, alkoxy, 
C1-6 alkyl, aryl, heteroaryl; n is an integer in the range from 0 to 3; 

15 X is CH, CH-S, CH-0 and N; 

Y and Z are independently selected from hydrogen, C^ alkyl, C^ 12 cycloalkyl, 

C^ 3 bridging groups; 

L 1 and V are independently selected from optionally substituted C lH , alkyl, F, CI, 
Br, Cj alkyl substituted with one or more of F, CI, Br, I, preferably U and V are 
20 hydrogen or fluoro; 

W is selected from the group CH 2 , CO, Cft^NH, -NHCH^ -CH^CH^ -CH 2 -N 
(R„) CHj -, -CO-CO-, Cf^ ( R„) N -, CH ( R n ), S, CH 2 ( CO), N(R M ) wherein 
R n is hydrogen, optionally substituted C { alkyl, C 3 |2 cycloalkyl, C (-6 alkoxy, C 
j 6 alkyl, aryl, or heteroaryl; 

25 Ri is selected from the group consisting of - NHC(=0)R 2 wherein R 2 is hydrogen, 

C M2 alkyl, C 3 12 cycloalkyl, C,^ alkoxy, C^ alkyl substituted with one or more of 

F, CI, Br, I or OH, N(R 3 , R 4 ), -NR 2 C(=S) R 3 , -NR 2 C(=S)SR 3 wherein R 2 is the 
same as defined above, R 3 ,R* are independendy selected from hydrogen, C } n 
alkyl, C M2 cycloalkyl, C M alkoxy, C h6 alkyl substituted with one or more of F, 
30 CI, Br, I or OH. 
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Preferred compounds of Formula I have R, as acetamide and the most preferred 
compounds in this series would be prepared as the optically pure enantiomers having the 
(SHonfiguration according to the Cahn-lngold-Prelog notation at C 3 of the oxazolidinone 
ring. The (SVenantiomer of this series of compounds is preferred since it has two times 
more antibacterial activity than the corresponding racemic compound. The scope of the 
individual isomers and mixture of enantiomers of the structural Formula 1 are also 
covered in this invention. 

Still more preferred compounds of the Formula I containing D ring as furanyl, 

thienyl and pyrrolyl ring systems (M=0,S. NH, N-CH 3 ) and further substituted by 

substitutions Q and P is represented by Formula II 



— (CH 2 )n 




W — X C N 




NHCOCH3 



FORMULA II 

wherein 

U and V are independently selected from optionally substituted C,. 6 alkyl, F, CI, 
Br, C, 12 alkyl substituted with one or more of F, CI, Br, I, preferably U and V are 
hydrogen orfluoro; 
XisCH,CH-S,CH-OandN; 

Y and Z are independently selected from hydrogen, C,. 6 alkyl, C WJ cycloalkyl. 

C M bridging groups; 

n is an integer in the range from 0 to 3; 

W is selected from the group CH 2 , CO, CH 2 NH, -NHCH 2 . -CH 2 NHCH 2 , -CH.-N 
(R,,) CH, -, -CO-CO-, CH, ( Ru) N -, CH ( R„), S, CHji CO), N(R„) wherein 
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R n is hydrogen, optionally substituted C M2 alkyl, |2 cycloalkyl, C { 6 alkoxy, C 
1 6 alkyl, aryl, heteroaryl. 

Preferred compounds of Formula II of this invention are those when Q and P are 
independently selected from the group consisting of hydrogen, -CN, COR 5 , COOR 5 , N 
5 (R 6 , R 7 ), CON (R 6 ,R 7 ), CH 2 N0 2 , N0 2 , CH 2 R 8 , CHR9, CH=N-OR J0 , C=CH-R 5 , wherein 
R 5 is selected from the group consisting of H, optionally substituted C, l2 alkyl, C 3 , 2 
cycloalkyl, aryl, or heteroaryl; R6, R7 are independently selected from H, optionally 
substituted C t {2 alkyl, C y{2 cycloalkyl, alkoxy, R*, R9 and are independently selected 
from the group consisting of H, C 16 alkyl J\ CI, Br, C I-l2 alkyl substituted with one or 
10 more of F, CI, Br, I, OR*, SR 4 , wherein R 4 is the same as defined earlier, N(Rc> R7), Rio = 
H, optionally substituted C M2 alkyl, C^ 12 cycloalkyl, C, 6 alkoxy, C , 6 alkyl, aryl, 

heteroaryl except when W= (CO), Q and P=H and M=S. 

In the more preferred compounds represented by Formula II ring C may be 6-8 
membered in size and the larger rings may have either two or three carbons between each 
15 nitrogen atom, for example: 



Y Y Y 

->~\ ^ -x^ 



20 The ring C may be bridged to form a bicyclic system as shown below: 

AAA 

—X N— -X N- -X I 
\^ W \-J 

25 When ring C is optionally substituted at positions Y and Z with alkyl groups, 

cycloalkyl groups, fluoro group, carboxyiic and corresponding esters, amides, substituted 
alkyls or bridging alkyl groups are as shown below: 



^ 

-X N — — X N— —X N — 



— X N — —X N- — X 

30 ^ W V 
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When ring C is 6 membered in size and X is -CH-N(R, the following rings are 
preferred ones wherein Ri , is the same as defined earlier. 



20 



25 



30 



V£> ~*A> 
"5^0 "Vb 1 - 



10 In addition to the above, ring C also includes the following structures: 

KCH^n .(CH2)n 

15 




,(CH2)n 

-<A- 



(CH2)n 



xz> xzi> 



(CHjJn 
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Still more preferred compounds of Formula II when M = Sulphur is represented 
by Formula HI 




FORMULA III 

wherein 

U and V are independently selected from optionally substituted C, _ 6 alkyl, F, CI, 
Br, C, , 2 alkyl substituted with one or more of F, CI, Br, 1, preferably U and V are 
hydrogen or fluoro; 
X is CH, CH-S, CH-0 and N; 

Y and Z are independently selected from hydrogen, C { 6 alkyl, C 3 n cycloalkyl 
and C 0 3 bridging groups; 

W is selected from the group CH^ CO, CH 2 NH, -NHCH 2 , -CI^NHCH^ -CHj-N 
(Ru) CIL, -CO-CO-, CH 2 ( R„) N-, CH( R n ), S, CH 2 ( CO), N(R U ) wherein 
R n is hydrogen, optionally substituted C M2 alkyl, C M2 cycloalkyl, C, 6 alkoxy, C 
6 alkyl, aryl, heteroaryl; and, 

Q and P are independently selected from the group consisting of hydrogen, -CN, 
COR 5 , COOR 5> N (R 6 , R 7 ), CON (R 6 ,R 7 ), CH 2 N0 2> N0 2 , CH 2 R 8 , CHR 9 > -CH=N~ 
ORio, C=CH-Rs, wherein R5 is selected from the group consisting of H, optionally 
substituted C 1 12 alkyl, C 312 cycloalkyl, aryl, or heteroaryl; R 6 , R 7 are 
independently selected from H, optionally substituted Cj |2 alky], C 312 cycloalkyl, 
alkoxy, Rg, R9 and are independently selected from the group consisting of H, 
C,^ alkyl,F, CI, Br, C M2 alkyl substituted with one or more of F, CI, Br, I, OR 4 , 
SR4, wherein R4 is the same as defined earlier, N(R 6 , R7), Rio = H, optionally 
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substituted C M2 alkyl, C 3 . 12 cycloalkyl, C,. 6 alkoxy, C M alkyl, aryl, heteioaryl 
except W=(CO),QandP=H. 

More preferred Q, P substitutions are nitro, aldehydes and halides. 

Preferably W is selected from the groups consisting of CH 2 C(=0), C(=0)-C(=0), 
5 CH 2 NH, -NHCHj, -CH.NHCH,, -CH 2 -N(CH3)CH 2 -. CH 2 (CH 3 )N -, CH (CH,), S and 
CH 2 (C=0), -NH. The most preferred compounds of Formula HI are as follows: 

-(S)-N-t[3-[4-[4-(N-methyl-N-2-thienyl(5-nitro)methyl)aminopiperidine-l-yl]-3- 
fluorophenyl]-2-oxo-oxazolidin-5-yl] methyl]acetamide 
-(S)-N[[3-[3-Fluoro-4-[N-l[4-{2-(2-thienyl)dicarbonyl)]piperazinyl]phenyl]2- 

10 oxo-5-oxazolidinyl] methyljacetamide 

-(S)-Nl[3-t3-Fluoro-4-[N-l[4-(5-nitro-2-thienoyl)]piperazinyl]phenyl]2-oxo-5- 

oxazo!idinyl]methyl] acetamide hydrochloride 

Still more preferred compounds of Formula II is represented by Formula IV 

(M=0) 



15 




NHCOCH 3 



FORMULA IV 



containing oxygen atom in ring D of Formula II, wherein 

L 1 and V are independently selected from optionally substituted C 14 alkyl, F, CI. 
Br, C, , alkyl substituted with one or more of F, CI, Br, I, preferably U and V are 
20 hydrogen or fluoro; 

XisCH.CH-S.CH-OandN; 



WO 03/007870 



PCT/IB02/01609 



Y and Z aie independently selected from hydrogen, Cj 6 alky], C 3 12 and 
cycloalkyl C 0 3 bridging groups; 

W is selected from the group CH^ CO > CH 2 NH, -NHCF^, -Ct^NHCH^ -CH^N 
(Rn) CH 2 -CO-CO-, CI^ ( Ru) N -, CH ( R„), S, CH^ CO), N(Rn) wherein 
R n is hydrogen, optionally substituted C 1 ; u alkyl, C 3 12 cycloalkyl, C^ alkoxy, C 
|-6 alkyl, aryl, heteroaryl; and, 

Q and P are independently selected from the group consisting of hydrogen,-CN, 
COR 5 , COOR 5 , N (R 6 , R 7 ), CON (R 6 ,R ? ), CH 2 N0 2 , N0 2 , CHzR* CHR 9 , -CH=N- 
OR 10 , C=CH-R 3 , wherein R 5 is selected from the group consisting of H, optionally 
substituted C 1 . 12 alkyl, C 312 cycloalkyl, aryl, or heteroaryl; R 6 , R7 are 
independently selected from H, optionally substituted C M2 alkyl, C >n cycloalkyl, 
C J 6 alkoxy, R 8 , R9 and are independently selected from the group consisting of H, 
Cj alkyl,F, CI, Br, C M2 alkyl substituted with one or more of F, CI, Br, I, OR 4 , 
SR 4 ,N(R G , R 7 ), Rid = H, optionally substituted C, I2 alkyl, C 3|2 cycloalkyl, C |>6 
alkoxy, C , 6 alkyl, aryl, heteroaryl except W= (CO), Q and P=H, M=S. 

More preferred Q and P substitutions are nitro, aldehydes and halides. 

Preferably W is selected from the groups consisting of CH 2 C(=0), C(=0)-C(=0), 
CH 2 NH, -NHCH 2 , -CH 2 NHCH 2 , -CH 2 -N(CH 3 )CH 2 -, CH 2 ( CHJN CH ( CH 3 ), S, CH 2 ( 
C=0), and -NH. 

The most preferred compounds of Formula IV are as follows : 

-(S>N-[[3-Fluoro-4-[N-l[4-(5-nitro-2-furoyl)piperazinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methyl] acetamide. 

^S)-N-[t3-[3-fluom-4-[N-l-[4-{2-ftiryl-(5-nitro)methyl}]pipera2inyl]phenyl]-2- 
oxo-5-oxazolidinyl] methyl] acetamide. 

-(S>N-[[3-[4-[4-(N-methyl-N-(5-nitro-2-furoyl)aminopiperidine-l-yl]-3- 
fluorophenyl]-2-oxo-oxazolidin-5-yl ] methyl] acetamide. 

-(S)-N-[[3-[4-[4-(N-methyl-N-2-furyl(5-nitro)methyl)aminopiperidine-l-yl]-3- 
f!uorophenyl]-2-oxo-oxazolidin-5-yl] methyl]acetamide. 
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10 



15 



20 



25 



30 



The compounds of the present invention are useful as antimicrobial agents, 
effective against a number of human and veterinary pathogens, particularly aerobic Gram- 
positive bacteria, including multiply-antibiotic resistant staphylococci and streptococci as 
well as anaerobic organisms and Mycobacterium tuberculosis and other mycobactenum 
species. 

For preparing pharmaceutical compositions from the compounds described by this 
invention, inert, pharmaceutical* acceptable carriers can be either solid or liquid. Solid 
form preparations include powders, tablets, disperse granules, capsules, cachets, 
suppositories, and ointments. A solid carrier can be one or more substances which may 
also act as diluents, flavouring agents, solubilizers. lubricants, suspending agents, bmders, 
or tablets disintegrating agents; it can also be as finely divided solid which is in admixture 
with the finely divided active compound. For the preparation of tablets, the act.ve 
compound is mixed with carrier having the necessary binding properties in suitable 
proportions and compacted in the shape and size desired. The powders and tablets 
preferably contain from about 5 to about 70 percent of the active ingredient. Su.table 
solid carriers are lactose, pectin, dextrin, starch, gelatin, tragacanth, low melting wax, 
cocoa butter, and the like. The term '•preparation" is intended to include the formulation 
of the active compound with encapsulating material as carrier providing a capsule ,n 
which the active component (with or without other carriers) is surrounded by earner, 
which is thus in association with it. Similarly, capsules can be used as solid dosage forms 
suitable for oral administration. 

Liquid form preparations include solutions, suspensions, and emulsions. As an 
example may be mentioned water or water-propylene glycol solutions for parenteral 
injection. Such solutions are prepared so as to be acceptable to biological systems 
(isotonicity, pH. etc.). Liquid preparations can also be formulated in solution in aqueous 
polyethylene glycol solution. Aqueous solutions suitable for oral use can be prepared by 
dissolving the active component in water and adding suitable colorants, flavours, 
stabilizing, and thickening agent, as desired. Aqueous suspension suitable for oral use 
can be made by dispersing the finely divided active component in water with viscous 
matenal, i.e., natural or synthetic gums, resins, methyl cellulose, sodium carboxymethyl 
cellulose, and other well-known suspending agents. 
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Ointment preparations contain heavy metal salts of a compound of Formula I with 
a physiologically acceptable carrier. The carrier is desirably a conventional water- 
dispersible hydrophilic or oil-in-water carrier, particularly a conventional semi-soft or 
cream-like water-dispersible or water soluble, oil-in-water emulsion infected surface with 
5 a minimum of discomfort. Suitable compositions may be prepared by merely 
incorporating or homogeneously admixing finely divided compounds with the 
hydrophilic carrier or base or ointment. 

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, 
the preparation is subdivided into unit doses containing appropriate quantities of the 
10 active component. The unit dosage form can be a packaged preparation, the package 
containing discrete capsules, powders in vials or ampoules, and ointments capsule, 
cachet, tablet, gel, or cream itself or it can be the appropriate number of any of these 
packaged forms. 

The quantity of active compound in a unit dose of preparation may be varied or 
15 adjusted from less than 1 mg to 100 mg according to the particular application and the 
potency of the active ingredient. 

In therapeutic use as agents for treating bacterial infections the compounds 
utilized in the pharmaceutical method of this invention are administered at the initial 
dosage of about 3 mg to about 40 mg per kilogram daily. The dosages, however, may be 
20 varied depending upon the requirements of the patient and the compound being 
employed. Determination of the proper dosage for a particular situation is within the 
smaller dosages which are less than the optimum dose. Small increments until the 
optimum effect under the daily dosage may be divided and administered in portions 
during the day if desired. 

25 In order to achieve the above mentioned objects in accordance with the purpose of 

the invention as embodied and broadly described herein, there are provided process for 
the synthesis of compounds of Formulae I, n, III and IV. Pharmaceutical^ acceptable 
non-toxic acid addition salts of the compounds of the present invention of Formulae I, II, 
III and IV may be formed with inorganic or organic acids, by methods well known in the 

30 art. 
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The present invention also includes within its scope prodrugs of the compounds of 
Formulae I. II, HI and IV. In general, such prodrugs will be functional derivatives of 
these compounds which readily get converted in vivo into defined compounds. 
Conventional procedures for the selection and preparation of suitable prodrugs are 
known. 

The invention also includes pharmaceutical^ acceptable salts, the enantiomers, 
diastereomers, N-oxides, prodrugs, metabolites in combination with pharmaceutical^ 
acceptable carrier and optionally included excipient. 

Other objects and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by the 
practice of the invention. The objects and the advantages of the invention may be 
released and obtained by means of the mechanism and combination pointed out in the 
appended claims. 

nFTATT.KD PES r.RIPTION OF THE INVENTION 

The compounds of the present invention may be prepared by following the 
reaction sequences as depicted in the schemes defined below. 

Mainly five different amines of Formula V 
Y U 




NHCOCH3 



FORMULA V 

identified as five different cores, namely 

-(S)-N-[[3-[3-Fluorx>-4-(N-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl] 
acetamide (core I); 

-(S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-methyl]amino]-3-a2abicyclo- 
[3.1.0]hexane]phenyl ]-2-oxo-5-oxazolidinyl]methyl]acetamide (core II); 
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-(S)-N-[[3-[3-Fluoro[4-[3-(la,5 a,6 a)-6-[N-methyl] amino methy1]-3-a7:abi- 
cyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl] methyl]acetamide (core III); 

-(S)-N-[[3-[4-[4-N-methylamino piperidin-l-yl]-3-fluorophenyl}-2*oxo-oxazolid- 
in-5-yl]methyI acetamide (core IV); and, 

-(S)-N-[[3-[3[Fluoro-4-(N-l-homopiperazinyl)pheny]]-2-oxo-5-oxazolidinyJ]- 
methyl] acetamide (core V), 

were used for analoguing purposes. 

Key intermediate amines of Formula V for the analogue preparation were 
prepared from commercially available reagents wherein G in amines of Formula V is 
defined as NH, CH(NHR), -CH-CH 2 NHR wherein R is H, ethyl, methyl, isopropyl, 
acetyl, cyclopropyl, alkoxy, or acetyl and U, V, Y and Z are as defined for Formula U. 
Some amines of Formula V are already known in the literature and are given by reference 
and if they have been made for the first time or by a different procedures or variation of 
known procedure they are described in detail in the experimental section. 

Optically pure amines of Formula V could be obtained either by one of a number 
of asymetric syntheses or alternatively by resolution from a racemic mixture by selective 
crystallization of a salt prepared, with an appropriate optically active acid such as 
dibenzoyl tartrate or 10-camphorsulfonic acid, followed by treatment with base to afford 
the optically pure amine. 

The compounds of the present invention represented by general Formula I may be 
prepared by the method of reaction in Scheme I: 



- 14- 



WO 03/007870 



PCT/IB02/01609 



SCHEME I 




NHCOCH3 



FORMULA V 



R — T — W — R12 



10 



15 



20 



25 




FORMULA I 

In Scheme I. the heteroaromatic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula V hy one of the 
n.thods described below to given Formula I, wherein R, 2 is a suitable leaving group well 
known to one of ordinary skill in the art such as fluoro, chloro, bromo, SCH„ -S0 2 CH 3 , - 
S0 2 CF, or OC 6 H 5 etc. and G in amines of Formula V is defined as NH, CH(NHR 13 ), - 
CH-CH 2 NHR 13 wherein R„ is H, ethyl, methyl, isopropylacetyl, cyclopmpyl. alko.y or 
acetyl U, V, Y and Z are as defined for Formula 1 earlier. 

Amine of structure of Formula V is reacted with a heteroaromatic compound of 
Formula R-T-W-R 12 wherein R, T, W a* the same as defined for Formula I earlier. For 
the preparation of compounds of Formu.a I when W is equal to CH 2 correspond 
aldehyde can be used through a process of reductive amination and is attached to amine 
of Formula V. 

Similarly, for the preparation of compound of Formula I wherein W is equal to 
C = 0 corresponding acid can be used and the amino of Formula V can be acylated 
through activated esters in the presence of condensing agents such as 1,3- 
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dicyclohexylcarbodiirrnde (DCC) and l-(3-diTnethylaminopropyI)-3-ethylcarbodiimide 
(EDC). Other methods of acylalion can also be employed. 

Alternatively, the compounds having carbonyl link can also be made by reacting 
heteroaromatic compound of the Formula VI 



5 




FORMULA VI 

such as N- methyl pyrrole with the intermediate amine of Formula V in the presence of 
10 triphosgene or phosgene. Carbonyl linkers may also be introduced between hetero- 
aromatic compound such as 3- bromothiophene and amine of Formula V with carbon 
monoxide and the catalyst such as Pd (PPh 3 ) 2 Cl 2 . Extended chain pyrroles having 
dicarbonyl linkers can also be obtained from treatment with oxaJyl chloride and amine of 
the Formula V. 

15 The reduction of the carbonyl linkers using the standard reducing agents results in 

the formation of methylene linkers. 

Preparation of the compound of Formula 1 as represented by Formula II (where 
heterocycle is 5 membered ring) is accomplished as exemplified below by three methods 
A, B and C as shown in Scheme H: 
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SCHEME II 




NHCOCH3 



FORMULA V 



FORMULA VI 



10 



15 



20 



t /|-(CH 2 )n \— ^ 

V|-(CH 2 )n )=/ 
Z v 



/ c -o 

N A 




FORMULA II 



NHCOCH3 



Method A: 

Amine of structure V is reacted with a heteroaromatic compound of Formula VI 
having R„ as a suitable .eaving group defined earlier for Scheme I. Q. P and M are as 
defined for Formula IT. 

The reaction is done in a suitable so.vent such as di methyl formamide, 
dimethylacetamide. ethanol or ethylene glycol at a suitable temperature in the range of - 
70°C to 180«C to afford compounds of Formula I. The presence of a suitable base such as 
gamine, diisopropyl amine, potassium catenate, sodium bicarbonate is useful in 
some cases to improve the yield of the reaction. 



- 17- 



WO 03/007870 



PCTAB02/01609 



Method B: 

Reductive alleviation of the amine intermediate of Formula V f with the 
corresponding heterocyclic aldehydes of the Formula VI, such as furaldehyde (Q, P = H, 
M=0; R12 is CHO) using known reducing agents well known to one of ordinary skill in 
the art such as sodium triacetoxyborohydride or sodium cyanoborohydride gave the 
products of Formula H wherein W=CH 2 as shown in the Scheme II. 

Method C : 

Acylation of intermediate amines of Formula V with heterocyclic acid of Formula 
VI, such as 2- furoic acid ( Qf = H; M=0, R, 2 =COOH) gave products of Formula II, 
wherein W=CO t as shown in the Scheme II wherein U, V, Y, Z, X, W, M, P, Q and R 12 
are the same. 

.(S)-N[[3-[3-Fluoro-4-[N-l[4-(5-nitro-2--thienoyl)]piperazinyl]phenyl]2-oxo-5- 
oxazolidinyl]methyl] acetamide hydrochloride was prepared using this method. 

Alternatively, the compounds having carbonyl link can also be made by reacting 
heteroaromatic compound of the Formula VI such as N- methyl pyrrole with the 
intermediate amine of Formula V in the presence of triphosgene or phosgene. Carbonyl 
linkers may also be introduced between heteroaromatic compound such as 3- 
bromothiophene and amine of Formula V with carbon monoxide and the catalyst such as 
Pd ( PPh 3) 2 C1 2 . Extended chain pyrroles having dicarbonyl linkers can also be obtained 
from treatment with oxalyl chloride and amine of the Formula V. 

The reduction of the carbonyl linkers using the standard reducing agents results in 
the formation of methylene linkers. 
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SCHEME III 




NHCOCH 3 



FORMULA VII 



1-5 STEPS 




NHCOCH3 



FORMULA VIII 



5 



10 
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The compounds prepared by Scheme I represented by Formula VII 




FORMULA VII 

were further used as starting compounds for further derivatisation as represented by 
Scheme EI wherein U,V,Y,Z,X,W,P,Q, n and M are the same as defined earlier. The 
group R14 was transformed in one to five steps into final compounds of Formula VIII 




NHCOCH3 



FORMULA Vffl 

wheiein U,V,Y,Z, n, X,W,P and M are the same as defined earlier containing transformed 
group R15. In most cases the Ru group in starting compounds were compounds 
containing Rk as aldehyde and ketones. 
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The following compounds are exemplified in Scheme- III A, DIB and IIIC. 

SCHEME III A 




F 



R16= CH 2 F; 

CH2F2; 

FORMULA XI 
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(S)-N-[[343-Fluoro^-[^-l{2-furyl.[4-(5-hydroxymethyl)methy piperazinyl]- 
2-oxo-5-oxazolidinyl]methy1] acetarnide represented by Formula X was prepared by 
reducing aldehyde of Formula IX with sodium borohydride. 

(S)-N-[[3-[3-fluoro-4-[N-l {2-furyl-[4~(5~fluoromethyl) methyl }]piperazinyl]-2- 
oxo-5-oxazoIidiny)]-methyl] acetarnide of Formula XI (Ri 6 l= CH 2 F) was prepared by 
reacting (S)-N'[[3-[3-Fluoro-4-[N-l{2-furyl-[4-(5-hydroxymethyl)methyl}] piperazinyl]- 
2-oxo-5-oxazolidinyl] methyl] acetarnide by reacting Formula X with diethylamino 
sulfurtri fluoride. 

(S)-N-t[3-[3>fluoro-4-[N-l{2'furyl^[4-(5-difluoromethyl) methyl }]piperazinyl]-2- 
oxo-5-oxazolidinyl]-methyl]acetamide of Formula XI (Ru = CH2F2) was prepared by 
reacting (S>N-[[3-Fluoro-4-[N-l [4-{2^fury1(5-formyl)methyl }]piperaziny]]phenyJ]-2- 
oxo-5-oxazolidinyl]methyl] acetarnide of Formula IX with diethylamino sulfurtrifluoride 
as shown in Scheme IIIA. 



SCHEME IIIB 




F 



NHCOCH3 



FORMULA [X 




V 



R17 



NHCOCH3 



F 



FORMULA XII 
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(S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-formyl)methyl}]pipera2inyl]phenyl]-2-oxo- 
5-oxazolidinyl]methyl] acetamide of Formula IX was reacted with hydroxylamine and 
hydrazine hydrate to give (S>-N-[[3-[3-Fluoro-4-[N-l-[4-(2-fury]-(5-aldoxi m e) m ethyl}] 
piperazinyl] phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide of Formula XH (Rn = 

5 ) and (S)-N-[[3-[3-Ruoro-4[N-l-[4-{2-furyl-(5-hydra2one)-metV*} , f li ^ razin y 1 l- 
phenyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide of Formula XII (R )7 =N=w-nh,) (S)- 
N-[t3-[3-Euoro-4-[N-l[4H2-furyl(5-aldoxime(methyl-4-(N-caiboxyaminophenylacetate) 
methyl }] piperazinyl]phenyl]-2-oxo-5-oxazoIidinyl]memyl]acetamide of Formula XII 
<R|7= " v, ^=N-o-c-NH-^^-cH J cooai, ) was ma£ | e starting from (S)-N-[[3-[3-Fluoro-4-[N- 

10 l-[4-(2-furyl-(5-aldoxime)methyl } ]piperazinyl]phenyl]-2-oxo-5-xazolidinyl]methyl] 
acetamide of Formula XII (Ri 7 ^=n~"" ) and reacting with isocyanate. 

(S)-N-[[3-[3-Fluoro-4-[N-l [4-{2-furyl(5-cyano)methylj] piperazinyl]phenyl] -2- 
oxo-5-oxazolidinyl)methy1]acetamide of Formula XII (R, 7 = CN) was prepared from (S)- 
N-[[3-[3-Fluoro-4-[N-l [4-{ 2-furyl(5-aldoxime)methyl }]piperazinyl] phenyl]-2-oxo-5- 

1 5 oxazolidinyl] methyl] acetamide of Formula XII ( R 17 =\=m-oh ) by the use of trifilic 
anhydride and triethylamine. 

(S)-N-[[3-Fluoro-4-[N-l[5-(l,3-dioxane)-2-furylmethyl]piperazinyl]phenyl]-2- 
oxo-5-oxazolidinyl]methyl] acetamide of Formula XII (R 17 = ) was made using 

(S)-N- [[3-Fluoro-4-[N- 1 [4- ( 2-furyl(5-formyl)methyl } ]piperazinyl]phenyl]-2-oxo-5- 

20 oxazolidinyl]methyt] acetamide of Formula IX with 1 ,3-propane diol and BF 3 etherate. 
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SCHEME ffl C 
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(S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5^arboxy)methyl}]piperazinyl]phenyl]-2- 
oxo-5-oxazolidinyl]methyl] acetamide of Formula XIII was made using (S)-rH[3-Fluoro- 

4- [N-l[4-{2-furyl(5-formyl)methyl}] piperazinyl]phenylh2-oxo-5-oxazolidinyl]rnethyl] 
acetamide of Fonnula DC by oxidation with Ag 2 0. 

5 [[3 . F iuoro-4-[N-l[5-(foraiamido)-2-furylmethyl]pipera2inyl]phenyl]-2-oxo-5- 

oxazolidinyl]methyl] acetatnidc of Formula XIV R„ = J[ was made by reacting 
(S)-N-[[3-Fluoro-4-[N-l[4-(2-furyl- (5-carboxyethyl)methyl)piperazinyl] phenyl]- 2-oxo- 

5- oxazolidinyl]methyl] acetamide with aqueous ammonia 

(S)-N-U3-Fluoro-4-[N-l[5-(4-(tert butoxy carbonyl)amino piperidine)-2- 
10 furylmethylJpiperazinynphenylJ^-oxo-S-oxazolidinyllmethyl] acetamide of Formula 
ft was made by reacting (S)-N-[[3-Fluoro-4-[N-U4-(2-furyl-(5- 

carboxy)meth^perazi n yl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide of Formula 
XIII with thionyl chloride and 4-(tert butoxy carbonyl)arnino piperidine. 

(S)-N -[[3-Fluoro-4-[N-l[5<moipholine-l-carbonyl)-2-furylmethyl]piperazinyl]- 

15 phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide of Formula XIV r. = A<Qo 

was made by reacting (S)-N-[[3-Fluoro-4-rN-l[4-(2-furyl-(5-carboxy5methyl)- 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide of Formula XHI with 
morpholine in the presence of oxalyl chloride. 

The transformations effected are described in the experimental section. In the 
20 above synthetic methods where specific acids, bases, solvents, catalysts, oxidising agents, 
reducing agents etc. are mentioned, it is to be understood that the other acids, bases, 
solvents, catalysts, oxidising agents, reducing agents etc. may be used. Similarly, the 
reduction temperature and duration of the reaction may be adjusted according to the need. 
An illustrative list of particular compounds according to the invention and capable of 
25 being produced by the above mentioned schemes include: 
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Compound No. Chemical Name 

1. (S)-N-[[3-[3-Fluoro-4-[N4-^ 
methyljacetamide 

2. (S)-N-[[3-[3-FluorcK4-[N-^ 
5-oxazolidinyl]methy]]acetamide 

3. (S)-N-[[3-Fluoro^N-l[4-(2-fu^ 
oxo-5-oxazolidinyl]methyl]acetamide 

4. (S)-N-[[3-Fluoro^-[N'l[4<5^bromo-2-furoyl)]piperazinyl]pheny]]-2K)xo-S-oxazoU 
idinyl] methyl]acetamide 

5. (S)-N-[[3-Fluoro^[N-l[4-@^ 
oxazolidinyl]methyl]acetamide 

6. (S)-N-[[3-Fluoro-4-[N-l[4-(5-nitro-2-to^ 
idinyl] methyl]acetamide 

7. (S)-N[[3-[3-Fluoro^-[N-l[4-^ 
oxazolidinyl]methyl]acetamide 

8. (S)-N[[3-[3-FIuoro-4-[N-l[4-(3^ 
methyl] acetamide 

9. (S)-N[[3-[3-Fluoro-4-[N-l^ 
oxazolidinyl]methyl]acetamide 

10. (S>N[[3-[3-Fluoro-4-[N-l[4-(24hien^^^^ 
5-ox azol idi n yl ] meth y 1 ] ace tami de 

11. (S)-N[[3-[3-Fluoro-4-^ 
oxazolidinyl] methyl]acetairride 

12. (S)-N-[[3-[3-Fluoro-4-[N-l^ 
idinyl]methyl]acetainide 

13. (S)-N[[3-[3-Fluoro-4-[N-l[4-(2-thienylacetyl)]piperazinyl]phenyl]2-oxo-5'Oxazolid- 
inyl] methyljacetamide 

14. (S)-N'[[3-[3-Fluoro-4-[N-l[4-(2-thienyl(4-bromo)methyl}]piperazinyl]ph 
oxo-5-oxazolidinyl]methyl]acetamide 

15. (S)-N-[[3-[3-fluoro-4-[N-l-[4^2^ 
oxazolidinyl]methyl]ace(amide 

16. Hydrochloride salt of (S)-N-[[3-Fluoro^-[N4[4-{2-fui7l(5-nitro)irielhyl}]piperazin- 
yl]phenyl]-2'Oxo-5-oxazolidinyl]methyl]acetamide 
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17. Citrate salt of (S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-nitro) m ethyl)]piperazinyn P hen- 
y|]-2-oxo-5-oxazolicbnyl]methyl]acetamide 

18. (S)-N[[3-t3-Fluoro-4-[N-lt4K2-pynwlylmcthyl)]pipcrazinyl]phenyl]2-oxo-5-o^ 

idinyl]methyl]acetamide . 
5 ^.(sj-NlfS^S-Fluo^-tN-l^t^thicnyKa-methyOmethyHlpiperazinyllphcnyiP-oxo- 

5-oxazolidinyl]methyl]acetamidc 

20. (S).N[[3-[3-Fluoro-4-[N-l[4^3-furylmethyl)]piperazinyl]phenyl]2-oxo-5-oxazol- 

idinyl] methyl]acetamide 

21. (S)-Nl[3-[3-Fluoro^-[N-l[4-{2-thienyK5-inethyl)methyl}]piperazinyl]phenyl]2-oxo- 

10 5-oxazolidinyl]methyl]acetarnide 

22. (S)-N[[3-[3-Fluoro-4-[N-l [4-{2-pyrrole(l'methyl)methyl }]piperazinyl]phenyl]2.oxo- 

5-oxazolidinyl]methyl]acetamide 

23. (S)-N[[343-Fluoro-4-[N-l[4-{2-thienyl(5-nitro)methyl}]piperazinyl]phenyl]2<xo-^ 

oxazolidinyl]methyl]acetamide 
15 2 4.(S)-N[[343-Fluoro-4-[N-l[4-l2-furyl{5-<N-thio m orpholinyl)methyl}methyl]piperaz- 

inyl]phenyl]2-oxo-5-oxazoHdinyl]methyl]acetamide 

25. (S)-N[[3-[3-Ruoro^4N4l4-[24uryl{5-(N-morpholinyl)methyl}methyl]]piperazinyl] 

phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

26. (S)-N-[[3-nuoro-4-[N-l[4-|2-furyl(5-acetoxymethyl)methyl}]piperazinyl]phenyl]-2- 

20 OX o-5-oxazolidinyl]methyl]acetamide 

27. ( S )-N-[[3-Ruoio-4-[N-l[4-l2-^ 

oxazolidinyl]methyl]acctamide 

28. (S)-N-[t3-Fluoro-4-[N-U4-(5-nitro-2-furylmethyl)piperazinyl]phenyl>2-oxo-oxazol- 

idinyl]methyl]dichloroacetamide 
25 29.(S)-N[[3-[3-Fluo ro -4-tN-l[4-(5-nitro-2-thienoyl)]piperazinyl]phe n yl]2-oxo-5-oxazol- 

idinyl]methyl]acetamide hydrochloride 

30. (S)-N[t3-[3-Fluo ro ^-[N-l[4-(2^^iphenyl-2*-hydioxyacetyl)]piperazi n yl]phenyl]2- 

oxo-5-oxazolidinyl]methyl]acetamide 

31. (S)-N-[[3-f3-Fluorol4-[3-(1^5a,6a)-6-[N^5-nhro-2-furoyl)-N-methyl]amino]-3-aza- 

30 bicyclo-[3.1.0]hexa n eJphenyl]-2-oxo-5-oxazolidinyl]tnethyl]acetamide 

32. <S>N-[[3-[3-Huaro[4-[3-(lctf 
[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]mcthyl]acetamide 
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33. (S)-N-[[3-[3^Fluoro[4-[3-(iot,5a,6a)-6-[N-( 5-bromo -2-furoyl>N-methyl] amino]-3- 
azabicyclo-[3. 1 .0]hexane]phenyl]-2-oxo-5-oxazolidinyl] methyl]acetamide 

34. (S)-N-[[3-[34=luoro[4-[3-(la,5a,6a)-^^ 
amino]-3-azabicyclo-[3J.0]hexane]phenyl]-2^oxo-5^oxazolidinyl]methyl]acetamide 

35. (S)-N-[[3-[3-FIuoro[4-[3^ 
3-azabicycIo-[3.L0]hexane]phenyI]-2-oxo-5-oxazolidinyl] methyl] acetamide 

36. (S)~N-[[3-[3-Fluoro[4-[3-(lc^ 
amiiio-methy]]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]meth- 
yljacetamide 

37. (S)-N-[[3-[3-Fluoro[4-[3Kla f 5a 1 6a).6-[N-(5-carboxycthyl-2-furylmcthyl) 
aminomethyl]'3-azabicyclcK[3J.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]iTiethyl] 
acetarnide 

38. (S>N-[[3-[3-Fluoro[4-[3-(la,5^ 
methyi]-3-azabicyclo-[3.1.0]hexane]phenyl]-^^ 

39. (S)-N-[[3-[3-Ruoro(4-[3Kla,5a,6^^ 
amino-methyl]-3-azabicyclo-[3.LO]hexane]phenyI]-2-oxo-5-oxazolidinyI]ineth" 

yljacetamide 

40. (S)~N-[[3-[3-Fluoro[4-[3-(la,5a^^ 
methyl]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyI]acetamide 

41. (S)-N^[3-[4-[4-(N-methyl-N-2f^ 
phenyl]-2-oxo*oxazoIidiiv5-yl ]methyl]acetamide 

42. (S)-N-[[3-[4-[4'(N-methyI-N^3,5^ 
phenyI]-2-oxo-oxazolidin-5-yI] methyljacetamide 

43. (S>N-[[3-[4-[4-(N-methyl-N-(5-bro^ 
phenyl]-2-oxo-oxazolidin-5-yl] methyljacetamide 

44. (S)-N-[[3»[4-[4-(N-methyl^N-(5-nitro-2-furoyl)aminopiperidine-l-yl]-3-fluoro- 
pheny]]-2-oxo-oxazolidin-5-yl ]methyl]acetamide 

45. (S)-N-[[3~[4-[4-(N-methyl-N-3- furoyl)aminopiperidine-l-yl]-3-nuorophenyl]-2-oxo- 
oxazolidin-5-yl ]methyl]acetamide 

46. (S)-N-{3-[4-[4-(N-methyl, N^2-furoyl)aminopiperidine-l-yl]-3-fluorophenyl]-2-oxo- 
oxazolidin-5-yl meihyl]acetamide 

47. (S)-N-{3-[4-[4^-methyl,24hiophe^ 
2-oxo oxazolidin-5-yl methyljacetamide 
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48. (S)-N-U3-[4-[4-(N-methyl-N-2furylmethyl) aminopiperidine-l-yl]-3-fluorophenyl]-2- 

oxo-oxazolidin-5-yl ]methyl]acetamide 

49. (S)-N-[[3-l4-[4'(N-methyl-N-3-furyl)aniinopiperidine-l-yl]-3-fluorophenyl]-2-oxo- 

oxazolidin-5-yl] methyl]acetamide 
5 50.(S)-N-[[3-[4-[4-(N-methyl-N-2-furyl(5-nitro)methyl)aminopiperidine-l-y]]-3-fluor^ 

phenyl]-2-oxo-oxazolidin-5-yl] methyl]acetamide 
51(S)-N-l[3-[4-[4-(N-methyl-N-2-thienyl(5-nitro)methyl)aminopiperidine-l-yl]-3- 

fluorophenylj-2-oxo-oxazolidin-5-y!]methyl]acetamide 

52. (S)-N-[[3-l4-[4-(N-methyl-N-2-thicnyliT)ethyl)aminopiperidine-l-yl]-3-fluorophenyl]- 

10 2-oxo-oxazolidin-5-yl ]methyl]acetamide 

53. (S>N-[|3-l4-[4^-methy1-N-(5-methyl-2-thienylmcthyl)aminopiperidine-l-yl]-3- 

fluorophenyl]-2-oxo-oxazoHdin-5-yl]methyl]acetamide 

54. (S)-N-{3-t4-[4-(N-methyl,2-(5-bromo)thienylmethyl)aminopiperidine-l-yl]-3- 

fluorophenyl]-2-oxo-oxazolidio-5-ylmethyl]acetamide 
15 55. ( s>N[[3-[3-nuoro-4-[N4[4-{2-furyl(5-fonnyl)niethyl}]homopiperazinyl]phenyl]2- 

oxo-5-oxazolidinyl]mcthyl]acetamide 

56. (S>N[L3-[3-Fluoro-4-[N-l[4-(2-lhienylacetyl)]homopiperaziTiyl]phenyl]2-oxo-5- 

oxazolidinyl]methyl]acetamide 

57. (S>N[[3-[3-Fluoro-4-[N-l [4-{ 2-thienyl(5-nitro)methyl }]homopiperazinyl]phenyl]2- 

20 0 xo-5-oxazolidinyl]methyl]acetamide 

58. (S>N[t3-[3-Fluoro-4-[N-l[4-(3-furylmethyl)]homopiperazinyl]phenyl]2-oxo-5- 

oxazolidinyl]methyl]acetamide 

59. (S>N-[[3-[3-fluoro-4-[N-H2-furyl-[4-(5-difluoromethyl)methyl}]piperazinyl]-2-oxo- 

5-oxazolidiny1]-methyl]acetamide 
25 60. (S)-N-[[3-[3-Fluoro-4-[N-l-[4-(2-furyH5-aldoxime)methyl}] piperazinyl] phenyl]-2- 

oxo-5-oxazolidinyl]methyl]acetamide 

61. (S>N-[[3-[3-Fluoro^-LN-l[4-l2-furyK5-aldoxime(methyl-4-(N-carboxyaniinophenyl 

acetate) methyl } ]piperazinyl]phenyl]-2-oxo-5-oxazolidiny l]methyl]acetamide 

62. (S>N-[[3-l3-Fluoro-4[N- 1-[4- { 2-furyl-(5-hydrazone)-methyl }]-piperazinyl]-phenyl]- 
30 2-oxo-5-oxazolidinyl]-methyl]acetamide 

63. (S>N-[[3-[3-Fluoro-4-[N-l{2-furyl-[4-(5-hydroxymethyl)methyl}]piperazinyl]-2- 

oxo-5-oxazolidinyl]methyl]aeetamide 

64. (S)-N-[[3-[3-Fluoro-4-[N-l[4-{2-fuTy1(5-cyano)niethyl}] piperazinyi]phenyl]-2-oxo- 

5-oxazolidinyl]methyl]acetamide 
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65. (S)-N-[[3-Fluoro-4-[N-^ 
oxazolidinyljmethyl] acetamide 

66. (S)-N-[[3-Fluoro-4-[N-l[5-(l>d^ 
oxazolidinyl]methyl] acetamide 

67. (S>N-[[3-Fluoro-4-[N-l[5^fom^ 
oxazolidinyl]methyI] acetamide 

68. (S)-N-[[3-Fluoro-4-[NO[5<morpholine-l^ 
phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 

69. (S)-N-[[3-Fluoro-4-[N'l[5-(4-(tert butoxy carbonyl)amino piperidine)-2-furylmeth- 
y]]piperazinyl]phenyl]-2-oxo-5-oxazolidiny1]methyl] acetamide 

70. (S>N-[[3-Fluoro-4-[N- 1 [4- { (Z)-2-methoxyimino-2-(2~furyl)acetyl } jpiperazinyl]- 
pheny1)-2-oxo-5-oxazolidinyl]methyl]acetamide 

71. (S)-N-[[3-[3-Fluoro[4-[3-(la 1 5ot 1 6a)'6-[N<2-thiopheneacetyl)-N-methyl]ainino]-3' 
azabicycIo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

72. (S>N-[[3-[3-FIuoro[443-(la t 5a 1 6a)-6-[N-(5-formy]-2-fury]methyl>N^me^^ 
amino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl] methyl]acetamide 

73 . (S>N-[[3-[3-Fluoro[4-[3-( la > 5a > 6a)-6-tN'(3^thienoyl)-N-methy]]amino]-3-aza- 
bicyclo[3.1.0]hexane]phenyl]-2'Oxo-5-oxazolidiTiyl] methyl] acetamide 

74. (S>N'[[3-[3-fIuoro-4*[N-l{2-fury]-[4-(5-fluoromethyl) methyl }]piperazinyl]-2-oxo- 
5-oxazolidinyl]-methyl]acetamide 

Pharmacological Testing 

The compounds of the invention display antibacterial activity when tested by the 
agar incorporation method. The following minimum inhibitory concentrations (jig/ml) 
were obtained for representative compounds of the invention which are given below in 
the following tables. 

GUIDE TO TABLE ABBREVIATIONS: 

1) S.aureus ATCC 25923 Staphylococus aureus ATCC 25923 

2) MRS A 1 5 1 87 --Methirilttn Resistant Staphylococcus aureus 

3) Ent. faecalis ATCC 29212 -Enterococcus faecalis ATCC 29212 

4 ) Ent. faecium 6 A - Enterococcus faecium 6 A Van®, Cipro® 
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5) Strep, pne. ATCC 6303 -Streptococcus pneumoniae ATCC 6303 

6) Strep.pyog. ATCC 19615 -Streptococcus pyogenes 

7) S. epidermidis - Staphylococcus epidermidis ATCC 12228 
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The in vitro antibacterial activity of the compounds were demonstrated by the 
agar incorporation method National Committee for Clenical Laboratory Standards 
(NCCLS M 7 and M 100-S8 documents). Briefly, the compounds were dissolved in 
DMSO and doubling dilution of the compounds were incorporated into Meuller 

5 Hilton agar before solidification. Inoculum was prepared by suspending 4 to 5 
colonies into 5 ml of normal saline solution and adjusting the turbility to 0.5 
Macfarland turbidity standard tables (1.5 x 10* CFU/ml), after appropriate dilutions, 
10* CFU/spot was transfered into the surface of dried plate and incubated for 18 
hours (24 hours for MRSN studies). The concentration showing no growth of the 

10 inoculated culture was recorded as the MIC. Appropriate ATCC standard strains 
were simultaneously tested and result recorded only when the MKTs against standard 
antibiotics were within the acceptable range. 

Activity against anaerobes and microbacterium 

Since the time of Loius Pasteur's isolation and discription of Clostridium 
15 septicum and his use of the term "anaerobies" for organisms that did not require 
oxygen for growth, there has been increasing recognition of the role of anaerobic 
bacteria in human disease and their pathogenic potential. Much has been learned 
about their associated virulence factors and wide spectrum of anaerobic infections 
caused by both invasion and intoxication. Even so, new anaerobic infections (e.g. 
20 diarrhoea due to toxigenic Bacteroides fragilis and Anaerobiosperillum 
sueciniciproducens) and the description of new pathogenic anaerobic species (e.g. 
Bilophila wadsworthia from abdominial infection, Fusobacterium ulcerans from skin 
ulcers, Prevotella heparinolytica and B. tectum from animal bite wounds and B. 
forsyihus from periodontal infection) have enhanced the clinical frontiers of anaerobic 
25 bacteriology. 

Therapy for many anaerobic infections has always required appropriate 
antimicrobial therapy coupled with surgical debridement or drainage. In the late 1970s 
and 1980s, a variety of antimicrobial agents (particularly P lactam agents such as 
cefoxitin, imipenem and a p lactamase inhibitor combination) were developed to 
30 supplement the basic antimicrobial armamentorium of metronidazole and 
chloramphenicol. However, as the rate of resistance of bacteria, including anaerobes, 
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to many of these commonly used antimicrobial agents has increased, clinicians are 
once again focusing on antimicrobial therapy and searching for enhanced agents or 
new classes of therapeutic agents with anti-anaerobic activity. 

Antibiotic resistance among anaerobes has increased steadily over the last 
5 several years, leaving the clinician with a limited number of potent antimicrobials 

from which to choose. 

The most important anaerobes clinically are the genera of gram negative rods. 
Bacteroides, especially the ff. fragilis group is particularly important. The other 
principal gram negative genera are Prevotella, Fusobacterium, Porphyromonas, 
10 Bilophila and Sitterella. Among the gram positive anaerobes, there are cocci 
(primarily Peptostreptococcus) and spore forming (Clostridium) and non spore 
forming bacilli (Actinomyces and Propionibacteria). 

Treatment of anaerobic infections may be difficult. Failure to provide 
coverage for anaerobes in mixed infections may lead to a poor response or to no 

15 response. Many antibacterial agents including aminoglycosides, trimethoprim- 
sulphamethoxazole, most quinolones and monobactams have poor activity against 
many or most anaerobes. Four groups of drug are active against majority of anaerobic 
bacteria of clinical significance: these are nitroimidazole such as metronidazole, 
carbepenems such as imipenem, chloramphenicol and a combination of (J lactam 

20 and p lactamase inhibitors. 

Non spore forming, anaerobic, gram positive bacilli (e.g. Actinomyces, 
Eubacterium and Propionibacterium) are commonly resistant to metronidazole. Of 
late, there has been reports of resistance to all the above agents in small number of 
strains of B. fragilis group. Cefoxitin, clindamycin and braod spectrum penicillins 

25 such as ticarcillin or piperacillin also have some anti anaerobic activity. But 15 - 25% 

of B. fragilis isolated in the U.S. hospitals are resistant to these drugs. Cefoxitin and 
clindamycin have relatively weak activity against Clostridia other than C perfringens 
(20 - 35% of such strains re resistant) and some anaerobic cocci are resistant to 
clindamycin. Penicillin G is not reliable for treating serious infections involving any 

30 of these anaerobic gram negative bacilli because the incidence of P lactamase 
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production among these organisms is high. Consequently, there is a need to discover 
and develop a new agent active against all anaerobes including drug resistant strams. 



1. 



Agar dilution method for anaerobic bacteria: 



MICs were determined by the NCCLS agar dilution method with Wilkin. 
Chalgren Agar (Difco). The plates were incubated in an anaerobic jar containing an 
atmosphere of 85% nitrogen, 10% hydrogen and 5% carbon dioxide for 48 hour. 



Antibiotics 



Compound No. 16 
Linezolid 



Vancomycin 



Teicoplanin 



Synercid 



Amox 



Imipenem 



Amox+clav 



Clindamycin 



Metronidazole 



Gatifloxacin 



Moxifloxacin 



MIC 



51L 



0.032 



32 



0.25 



MIC90 



0.25 



Geometric Mean 



32 



32 



16 



0.064 



0.125 



0.5 



0.5 



0.5 



256 



0.037 
1.134 



9.306 



2.04 



1.614 



1.366 



0.423 



0.084 



0.208 



0.48 



0.659 



0.566 



MIC Range 



0004- 1 
- 4 



0.25 



0.5 -32 



0.03 -32 



0.062-16 



0.062 - 256 



0.062- 32 



0.008 - 4 



0.008-64 



0.062-32 



0.06- 32 



0.03 - 32 
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Activity against catheter related infections 

During last five decades metals or plastics have been increasingly used for 
different types of devices. More than 150 million intravascular catheters are 
purchased annually by clinics and hospitals in USA, including more than 5 million 
central venous and pulmonary artery catheters leading to at least 400,000 catheters 
related blood stream infections. These increase the risk of morbidity (such as 
prolonged hospital stay) and deaths. Mortality rates associated with catheter related 
blood stream infection range from 10-20%. Food and Drug Administration (FDA 
Guidance for Industry; October 1999) Of all the problems associated with such 
implants, the most severe is infections. The commonest microorganism involved in 
such infections are Staphylococcus aureus and S. epidermidis. Though 
microorganisms may be implicated. Journal of Antimicrobial Chemotherapy (JAC 

1993; 31(SD): 97-102) 

At the present time, there are no agents for this indication and the standard 
regimens includes removal of catheter. Vancomycin is usually recommended in the 
hospital or countries with an increased incidence of MRSA, because of its activity 
against coagulase negative staphylococcus and S. aureus. Clinical Infectious Diseases 
(CID 2001; 32: 1249-1272) 

S. epidermidis is the causative agent in many incidents of infection of 
implanted medical devices such as catheters, pacemakers, prosthetics joints, cardiac 
valves and central venous system shunts. These infections often recur and tend to be 
difficult to treat with antibiotics agents. Removal of the devices with concurrent 
administration of antibiotics is usually the only method of eradicating the focus of 
infection. 

The biofilm mode of growth is recognized as being of prime importance in the 
establishment and maintenance of bacterial population within a wide variety of 
natural habitats including colonization and infections of medical devices. This to 
some extent protects the sessile population from any major fluctuations in the micro 
environment from host defences and also from therapeutic effects of antibiotics. 
Resistance of device associated infections has been attributed variously to failure of 
antibiotics, to penetrate the glycocalyix, show growth rate within nutrient deprived 
biofilms and/or to innate properties in adherent cells. 
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In device related infections, the correlation between MIC levels and clinical 
efficacy is poor, leading to the dogma with infected implants have to be removed in 
order to achieve cure. The main characteristics of such infections are the microbial 
adherence effected by the biofilm and the low growth rate of surface adherent 
5 microorganisms. The discrepancy between the results of routine antibiotic 
susceptibility testing and treatment success in device related infections may therefore 
be due to the fact that bacterial biofilms have different resistant pattern compared with 
planktonic bacterial. It has been demonstrated that cure rate in experimental device 
related infections can be predicted by the in vitro bactericidal effect of antibiotics on 
10 non-growing and adherent bacteria. 

To demonstrate the usefulness of Compound No. 16 in device related 
infections we have performed two tests of experiments: 

1 . Inhibition of slime production 

2. Activity against glass adherent bacteria. 

15 To study the effect of Compound No.16 on the inhibition of biofilm 

production, the following study was carried out. Since Mueller Hinton broth does not 
support the formation of biofilm, trypticase soy broth with 2% glucose was used to 
stimulate biofilm formation by MRS A 1029/99 and MRSE 879/247 (both recent 
clinical isolates collected from tertiary care hospital). Bacterial suspensions (in 

20 triplicate) were exposed to doubling dilution of antibiotics and incubated overnight at 
37° C with constant shaking (100 rpm). Next day, after aspirating the medium, 
biofilm was stained with safranin (0.1%) for 1 hour at room temperature, washed with 
distilled water, tapped dried and stain extracted into 200 J-U of 0.2M NaoH and OD 
measured at 544nm. Relative inhibition was determined by using the formula: 

25 

% inhibition = 100-[(OD of treated well/OD of Reference wel1)X 100] 



References: 

* Blake JE, Metcalfe MA.A shared noncapsuler antigen responsible for false 
30 positive reaction by Staphylococcus epidermidis in commercial agglutinatio 

test for Staphylococcus aureus. J.Clinical Microbiol. 2001 ;39:544-550 
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' Polonio RE et at. Eradication of biofilm forming Staphylococcus 

epidemUtoQMlA) by a combination of Sodium salicylate and Vancomycin. 
Antimicrobial Agents Chemother. 2001;45:3262-3266 

Results: 

Formation of Biofilm inhibition occurs at lower a concentration by Compound 
No. 16 as depicted in the graphs. 
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15 Compound No. 16 is active against adherent bacteria: 

Linezolid has been shown to be active against nearly all clinically relevant 
gram positive pathogens with MIC 90 of 2 to 4 ug/ml, while the Cmax is 12 to 16 
ug/ml. Since the mechanism of action of Linezolid is novel, it is active agamst all 
gram positive bacteria irrespective of their susceptibility to other antibiotics. Though 
20 the action is bacteriostatic, it has been very difficult to generate resistant mutants » 
the laboratory. However, within months of clinical use resistance in Vancom.cn 
Resistant Enterococci (VRE) and and Methicillin Resistant Staphylococcus Aureus 
(MRSA) has been reported. The common feature in both reports is the presence of 
foreign body (catheter) in these patients leading to treatment failure and development 

25 of resistant mutants. 

We investigated the change in MIC of Linezolid, Vancomycin, Synercid and 
Compound No. 16 in a sintered glass adherent bacteria model with MRSE 879 
bacteria and found that though the broth MICs were Linezolid (2 ug/ml), Vancomycin 
(1 ug/ml). Synercid (0.5 ug/ml) and Compound No. 16 (0.5 ug/ml), the concentration 
30 which would kill adherent bacteria were Linezolid (32 ug/ml), Vancomycn 
(8 ug/ml), Synercid (2 Ug/ml) and Compound No. 16(2 ug/ml). 
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Agar dilution method for M. tuberculosis: 

Antibiotics were incorporated at concentrations of 8, 4, 2, 1, 0.5, 0.25, 0.125, 
0.06 and 0.03 jig/ml into plate of Middlebrook 7H10 agar medium supplemented 

15 with OADC enrichment (Difco) Test organisms were grown in 7H9 medium (Difco) 

containing 0.05% Tween 80. After 7 days of incubation at 37°C the broths were 
adjusted to 1 MacFarland, the organisms were then diluted 10 fold in sterile water 
containing 0.05% of Tween 80. The resulting bacterial suspensions were spotted on 
to the predried supplemented 7H10 plates. After 21 days of incubation at 37°C the 

20 MICs were recorded as the lowest concentration of the drug that completely inhibited 
the growth of the organism. 
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The compounds of the present invention represented by general Formula I 
may be prepared by the method of reaction in Scheme 1. Key intermediate amines of 
Formula V for the analogue preparation were prepared by the synthetic procedures 
5 described below from commercially available reagents. The compounds of Formula 1 
were made by either Method A, B, or C. 

Amines already known in the literature are given by reference and if they have 
been made by a different procedures they are described in detail. 

Mainly five different amines of Formula V identified as five different cores 

10 namely 

(S)-N-[[3-[3-Fluoro-4-(N-pipcrazinyl)phenyl]-2-oxo-5-oxazolidinyl] methyl] 
acetamide (core 1), 

(S)-N-([3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-methyl]amino]-3-azabicyclo- 
[3.1.0]hexane]benzyl]-2-oxo-5-oxa2otidinyl]methyl] acetamide (core II), 

15 (S ). N .[[3-[3-Fluoro[4-[3-(la.5a,6a)-6-[N-(5-nitro-2-furylmethyl)-N-methyl] 
amino]-3-azabicyclo-[3.1.01hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl]- 

acctamide (core HI), 

(S)-N-{3-[4-[4-N-methylaminopeperidin-l-yl]-3-fluorophenyl}-2-oxo-oxazol- 

idin-5-yl]methyl acetamide (core IV), and 
20 ( S ).tsr.(i3.[3[Fluoro-4-(N-l-homopiperazinyl)phenyl]-2-oxo-5-oxazolidinyl] 

methyl] acetamide (core V) 
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are shown in the examples given below. 

Most of the compounds were characterized using NMR, 1R and were purified 
by chromatography. Crude products were subjected to column chromatographic 
purification using silica gel (100-200 or 60-120 mesh) as stationery phase. 

5 The examples mentioned below demonstrate the general synthetic procedure 

as well as the specific preparation for the preparation for the preferred compound. 
The examples are given to illustrate the details of the invention and should not be 
constrained to limit the scope of the present invention. 

EXAMPLE 1 

10 Analogues of (S)-N-l[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5- 

oxazolidinyl]methyl] acetamide(core I) 

The heteroaromatic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula I by one of the 
methods described below: 

15 Method-A: 

General procedure: 

Amine of structure of Formula V is reacted with a heteroaromatic compounds 
of Formula VI having corresponding R \z appendages such as -CH2R13, -CORj 3 or - 
CH(CH 3 )R 13 wherein R ,3 is a suitable leaving group well known to one of ordinary 
20 skill in the art such as fluoro, chloro, bromo, SCH 3 , -SO2CH3.-SO2CF3 or OC6H 3 etc. 

The reaction is done in a suitable solvent such as dimethylformamide, 
dimethylacetamide, ethanol or ethylene glycol at a suitable temperature in the range 
of -78°C to 180°C to afford compounds of Formula H. The presence of a suitable 
base such as triethylamine, diisopropyl amine, potassium carbonate, sodium 
25 bicarbonate is useful in some cases to improve the yield of the reaction. 
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The following compounds were made following this method-. 

Compound No. 01 (S)-N-[[3.[3-Fluoro-4.[N-l-[4-(2.-furoyl) piperazinyl]]- 

phenyl]- 2-oxo-S-oxazolidinyl] me!hyl]acetamide 

(S>N-[t3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5-oxazolidinylJmethyl} 

5 acetamide prepared by the method given in U.S. Patent No. 5,700,799 (1.2g, 3.57 
nunol) was dissolved in dry dimethyl formamide (35 ml). To this was added K 2 C0 3 
(2.47g; 17.87 mmol) and furoyl chloride (0.56 g, 10.68 mmol). The reaction mixture 
was stirred at 25°C for 5.0 hr. TLC of the reaction mixture was monitored. A faster 
moving spot was observed. Solvent was removed and the residue was dissolved in 

10 dichloromethane, washed with water, dried over sodium sulphate, and solvent was 
removed. The residue was digested with ether and filtered to yield 800 mg of white 
crystalline solid 225.5-226.5°C 

5ppm (CDC1,) : 7.50-7.44 (m, 2H). 7.09-7.06 (m, 2H), 6.95^.89 (m. 1H) 6.50 
(bs, 1H) 4.76 (bs, 1H), 4.05-3.19 (m, 9H), 3.09 (bs, 4H), 2.02 (s, 3H). 

15 Compound No. 02: (S)-N-[[3-[3-Fluoro-4-fN-l[4.{2.furyl(5.formyI)inelhyl}] 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl Jacetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l- 
piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 5-chloromethyl 2- 
furfuraldehyde using Method A. 

20 Compound No. 03: (S>N-[[3-Fluoro-4.[N-l[4-(2-furyl- (5-carboxyethyl)methyl)- 
piperazinyl] phenyl]- 2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-l[3-[3[Fluor<M-(N-l-pipera Z inyl> 
phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide ethyl-5-(chloromethyl>2-furan- 
carboxylate using Method A. 
25 Compound No. 04: ( S ).N.[[3-Fluoro.4.[N-l[4.(5.bromo.2-furoyD]piperazlnyl]. 
phenyl]-2-oxo-5-oxaz»lidinyl]methyl]acetamide 

The title compound was made with (S>N-[[3-[3[Fluoro-4-(N-l,piperazinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 5-bromo-2-furoyl chloride using 
Method A. 
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Compound No. OS: (S)-N-[[3-Fluoro-4-[N-l[4-(5-ch!oromethyl-2-furoyl)piper- 
azinyl]pbenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S>N-[[3-[3[Fluoro-4-(N-l-piperazinyI)- 
phenyl]-2-oxo-5-oxazolidinyi]methyI acetamide and 5-chloromethyl-2-furoyl chloride 
5 using Method A. 

Compound No. 06: (S)-N«[[3-Fluoro-4-[N-l[4-(5-nitro-2-furoyl)piperazinyl]phen. 
yl]-2-oxo-5-oxazolidinyl] methyl]acetamide 

The title compound was made with (S)-N-l[3-[3[F]uoro-4-(N-l-piperazinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 5-nitro-2-furoyl chloride using 
10 Method A. 

Compound No. 07: (S>N[[3-[3.Fluoro-4-[N-l[4-{2-(2-thienyl)dicarbonyl}]- 
piperazinyl]phenyl]2-oxo-5-oxazolidinyI]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluon>4-(N-l-piperazinyl)- 
pheny!]-2-oxo-5-oxazolidinyl]methyl acetamide and 2-thiophenglyoxylyl chloride 
15 using Method A. 

5ppm (CDClj): 7.84(m, 2H, Ar-H), 7.47(dd, 1H, Ar-H), 7.2(m,lH, Ar-H), 
7.07(d, 1H, Ar-H), 6.92(UR Ar-H), 5.98(t, 1H, NH), 4.76(m t lH, CH), 4.0(t, 1H, 
CH), 3.5-3.95 (m, 7H, CH 2 ), 3.15 (m, 2H, CH 2 ), 3.06 (m, 2H Cl 2 ), 2.02 (s, 3H, CH 3 ) 

Compound No. 08: (S)-N[[3-[3.Fluoro-4-[N-l[4-(3-furoyl)]piperazinyl]phenylJ2- 
20 oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[FluoiX)-4-(N-l-piperazinyl> 
phenyl]-2-oxo-5-oxazoIidinyl]methyl]acetamide and 3-furoyl chloride using Method 
A. 

5ppm (CDC1 3 ) : 8.06(s, 1H, Ar-H), 7.49(m, 2H t Ar-H), 7.09(d,lH,Ar-H), 
25 6/76(t, 1H, Ar-H), 6.57 (s,IH,Ar-H), 6.03(br s, 1H, NH), 4.77 (m, 1H, CH), 4.2- 
3.5(m, 8H, CH 2 ), 3.06(m,4H, CH 2 ), 2.02(s, 3H,CH 3 ) 
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Compound No. 09: (S>Nf[3-t3-Fluoro-4-[N.ll4-{2-fury1(5.bromo)methyl}]pi|»er- 
azinyl]phenyl ]2-oxo-5-oxazolidlnyllmethyl]accta m ide 

The title compound was made with (S)-N-[[3-[3tFluoro-4-(N-l-piperazinyI)- 
phcnyl]-2-oxo-5-oxazoHdi n y1]methyl acetamide and 5-bromo-2-chloromethylfuran 
5 using Method A. 

Sppm (CDCb): 7.47 (d, 1H, Ar-H), 7.06 (d. 1H, Ar-H), 6.91 (t, 1H. Ar-H), 
6.47 (d, 1H, Ar-H), 6.32 (d.lH. Ar-H), 5.98 (t, 1H, NH), 4.76 (m, 1H, CH), 4.02 (t, 
1H, CH), 3.4-3.85 (m, 9H, CH 2 ), 3.07 (m, 4H, CH 2 ), 2.02 (s, 3H, CH 3 ). 

Compound No. 10: (S)-N[l3-l3-Fluoro-4-lN-U4-{2.1hienyl(5-chloro)methyl}l- 
10 pi p erazlnyl]phenyl]2-oxo-5-oxazo«dinyl]methyl]acetamide 

The title compound was made with (S)-N-l[3-[3[Fluoro-4-(N-l-piper- 
azinyl)phenyl]-2-oxo-5-oxazolidinyl)methyl acetamide and 5-chloro-2-ch!oromethyl- 
thiophene using Method A. 

5ppm (CDCh) :7.42 (dd, 1H, Ar-H), 7.05 (dd. 1H, Ar-H), 6.92 (t, 1H, Ar-H), 
15 6.74 (d, 2H, Ar-H), 6.00 (m,lH, CH), 4.74 (m, 1H, CH), 4.01 (t, 1H, CH), 3.3-3.8 
(m ,5H, CH2), 3.08 (m, 4H, CH 2 ), 2.66 (m 4H. CH 2 ) 2.01 (s, 3H, CH 3 ). 
Compound No. 11: (S)-N[[3-[3-Fluoro-4-[N-l[4-(2-furylmethyl)]piperazinyl]- 
phenyl]2-oxo.5-oxazoUdinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyl)- 
20 phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 2-chloromethylfuran using 
Method A. 

5ppm (CDCb) :7.49 (m, 2H. Ar-H), 7.07 (d, 1H, Ar-H). 6.91 (t, 1H, Ar-H), 
6.51 (d, 1H, Ar-H), 6.4 (d,lH, Ar-H), 6.1 (t, 1H, NH), 4.75 (m, 1H. CH), 4.1-3.25 
(rn.lOH, CH,), 3.06 (m, 4H, CH 2 ), 2.03 (s, 3H, CH 3 ). 
25 Compound No. 12: ( S ).N-[l3.[3.Fluoro-l-lN-l[4.(2-lhienylmethyl)]piperazinyl]- 
phenyn-2-oxo-5-oxazolidinyl]methyl]acetamide 

The tide compound was made with (S>N-H3-[3[Fluoro-4-(N-l-piperazinyl)- 
P henyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 2-chloromethylthiophen using 
Method A. 
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8ppm (CDCI3): 7.4 (m, 1H. Ar-H), 6.94 (m, 5H, Ar-H) t 6.08 (t, 1H, NH), 4.71 
(m, 1H, CH), 4.1-3.4 (m, 6H, CH 2 ), 3.08 (m, 4H. CH 2 ), 2.73 (m,4H, CH 2 ), 1.98 (s, 
3H, CH 3 ). 

Compound No. 13: (S)-N[[3-[3-Fluoro-4-[N-l[4-(2-thienylacetyl)]pipera2inyl]- 
5 phcnyl]2-oxo-5-oxazo»dinyl] methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l«piperazinyl)- 
phenyl]-2-oxo-5-oxazolidiny!]methyl acetamide and 2-thiophenacetyl chloride using 
Method A. 

8ppm (CDC1 3 ): 7.45 (dd, 1H, Ar-H), 7.23 (d, 1H, Ar-H), 7.07 (d, 1H, Ar-H), 
10 6.96 (m, 3H, Ar-H), 6.05 (t,lH, CH), 4.7 (m, 1H, CH), 2.75-4.1 (m, 10H, CH 2 ), 3.01 
(m,4H, CH 2 ), 2.03 (s, 3H, CH 3 ). 

Compound No, 14: (S)-N-[[3-[3-F!uoro-4-[N-l[4-{2-thienyl(4-bromo)methyl}]- 
piperazinyl] phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piper- 
15 • azinyl)phenyl]-2-oxo-5-oxazoHdinyl]methyl acetamide and 4-bromo-2-chloromethyl- 
thiophen using Method A. 

5ppm (CDCI3) :7.44 (dd F 1H, Ar-H), 7.2-6.8 (m, 4H, Ar-H), 5.98 (t, 1H, Ar- 
H), 4.76 (m, 1H, CH), 4.02 (t, 1H, CH), 3.85-3.35 (m } 5H, CH 2 ), 3.1 (m, 4H, CH 2 ), 
2.69 (m,4H, CH 2 ), 2.03 (s, 3H, CH 3 ). 

20 Method B: 

Compound No. 15: (S>N-[[3-[3-nuoro-4-[N-144-{2.furylK5-nitn))methyl}]piper- 
a2inyl]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

To a suspension of (S>N-[[3*t3[Fluoro-4-(N-l-piperazinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl acetamide (770 mg, 2.29 mmol) in dichloromethane or THF (40 
25 ml) in a round bottom flask (100 ml) filled with guard tube, was added molecular 
sieves (4A) followed by 5-nitro-2-furfural (420 mg, 2.98 mmol). The reaction 
mixture was stirred at 25°C for 1.5 hr. Sodium triacetoxy borohydride (1.93 g, 9.10 
mmol) was then added to the reaction mixture. The whole reaction mixture was 
allowed to stir overnight at 25°C. TLC of the reaction mixture showed a faster 
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moving spot compared to piperazine derivative. The reaction mixture was filtered 
through a Buckner funnel. It was washed with dichloromethane. Organic layer was 
washed with water, dried over sodium sulphate and solvent was removed to give 
crude product which was then purified by silica gel column using 2% methanol in 
5 chloroform as eluent to afford the title compound 417 mg of m.p. 133-135°C (IPA). 

8ppm (CDCI 3 ) : 7.48 (d. 1H). 7.34 (m, 1H), 7.12 (d, 1H), 6.98 (t, 1H). 6.56 (d, 
1H), 6.07 Cbs, 1H), 4.81 (m. 1H), 4.07 (t, 1H), 3.69-3.53 (m, 5H) 3.16 (bs, 4H), 2.78 
(bs.4H),2.07(s, 3H). 

Compound No. 16: Hydrochloric salt of (S)-N-[[3-Fluo ro -4-[N-l[4-{2-furyl(5- 
10 nitro) methyl}] piperazinyl] P henyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

(S)-N-[[3-Fluoro-4-[N-l[4{2-furyl-(5-nitro)methyl}lpiperazinyl]-phenyl]-2- 

oxo-5-oxazolidinyl]-methyl]acetamide hydrochloride. 

To an ethanolic solution of (S>N-[[3-Fluoro-4-tN-l[4-{2-furyl-(5-nitro>- 
m ethyl}]piperazinyl] phenyl]-2-oxo-5-oxazlidinyl]methyl]acetamide (365 mg, 0.75 
15 mmol .n 7 ml of absolute ethanol) was added 0.30 ml of HCI in ethanol (2.6 N, 0.75 
mmol) in cold (5°C) condition. The whole reaction mixture was stirred at 5-10<>C for 
2.0 hr. No change in TLC was observed. 

Solvent was removed. The residue was digested with dichloromethane and the 
solid was crystallized from methanol isopropyl alcohol mixture to give the desired 
20 compound in 1 1 1 mg of 97% pure by HPLC. Mass : 461.8 (M + H+), 483.9 (M+Na + ) 

Compound No. 17: Citrate salt of (S)-N.[[3-Fluoro-4.[N-l[4-{2-furyl(5-nUro)- 
methyl}]piperazinyl]pbenyl]-2-oxo-5-oxazolidinyl]methyl]acet a mide 

Citrate salt of Compound No. 15 was made according to the method described 
for Compound No. 16 by using citric acid in molar proportions. 
25 Compound No. 18: (S).Nt[3.[3-Fluoro.4.[N.l[4-(2-pyrrolylmethyl)]piperazinyn- 
phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3rFluoro-4-(N-l-piperazinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 2-pyrrolecarboxaldehyde using 
Method B. 
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8ppm (CDCb): 8.76(br s, 1H, NH), 7.38(d, 1H, Ar-H). 7.04(d.lH, Ar-H), 
6.91(t,lH,Ar-H), 6.77(s,lH,Ar-H), 6.11(m,3H, Ar-H, NH), 4.75 (m, 1H, CH), 
4.0(t,lH,CH), 3.8-3.S(m,5H, CH 2 ), 3.08(m,4H, CH 2 ), 2.65(m,4H, CH 2 ), 
2.01(s,3H,CH 3 ) 

5 Compound No. 19: (S)-N[[3-[3-Fluoro.4-[N-l[4-{2-thienyl(3-methyl)methyl}]- 
piperazinyl]phenyl]2-oxo-5-oxazolidinyl]methyl]acetainide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piper- 
azinyl)phenyl]-2-oxo-5-oxazoHdinyl]methyl acetamide and 3-methyl-2-thiophen- 
carboxaldehyde using Method B. 

10 oppm (CDCb) : 7.4(d, 1H, Ar-H). 7. 15(d,lH, Ar-H), 7.03(d, lH,Ar-H), 

6.92(t.lH, Ar-H), 6.79(d,lH,Ar-H), 6.07(t,lH. NH), 4.75(m, 1H, CH), 3.98(t,lH, 
CH). 3.55-3.95(m,6H, CH 2 ), 3.09(m.4H, CH 2 ), 2.69(m, 3H, CH 2 ), 2.22(s, 3H, CH 3 ), 
2.01(s,3H,CH 3 ) 

Compound No. 20: (S).N[[3-[3-Fluoro-4-[N.l[4-(3- 
15 furylmethyl)]piperazinyl]phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyl)- 
pheny!]-2-oxo-5-oxazolidinyl]mcthyl acetamide and 3-furaldehyde using Method B. 

Sppm (CDCI3) : 7.42(m3H, Ar-H), 7.04(d, 1H, Ar-H). 6.92(t,lH,Ar-H), 
6.43(s,lH, Ar-H), 6.0(t, 1H, NH), 4.75(m,lH, CH), 4.01(C, 1H, CH). 3.8- 
20 3.5(m.3H,CH 2 ). 3.47(s,2H,CH 2 ). 3. l(m, 4H,CH 2 ). 2.66 (m.4H, CH 2 ), 2.01(s,3H, CH 3 ) 

Compound No. 21: (S).N[[3-[3.Fluoro-4-(N-l[4-{2-thienyl(5-methyl)methyl)]- 
piperazinyl]phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound Was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyl)- 
phenyl]-2-oxo-5-oxazoIidinyJ]methyl acetamide and 5-methyl-2-thiophencarbox- 
25 aldehyde using Method B. 

Sppm (CDC! 3 ) : 7.4(dd, 1H. Ar-H). 7.03(d, 1H, Ar-H). 6.92(t, 1H, Ar- 
H),6.71(d. 1H. Ar-H),6.58(d, 1H, Ar-H), 6.08(t, 1H, NH), 4.75(m,lH.CH), 
3.98(t,lH,CH), 3.8-3.5(m,5H, CH 2 ), 3.07(m, 4H, CH 2 ), 2.65(m,4H,CH 2 ), 2.45(s,3H. 
CH 3 ). 2.01(s.3H,CH 3 ) 
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Compound No. 22: ( S)-N[[3-[3-Fluoro.4-[N-l[4-{2-pyrrole(l- m ethyl)methyl}]- 
piperazinyl]phenyl]2-oxo-5-oxazoUdlnyl]inethyl]acet a mlde 

The title compound was made with (S)-N-l[3-[3[H U oro-4-(N-l-piperazin y l)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and N-methyl-2-pytrolccart^xalde- 
5 hyde using Method B. 

oppm (CDC1,) :7.36(d, 1H, Ar-H), 7.04(d, 1H, Ar-H), 6.9(t,lH,Ar-H). 6.6(s, 
lH,Ar-H), 6.02(s, 3H, Ar-H, NH), 4.73(m, 1H, CH), 4.0(t, 1H, CH), 3.8-3.5(m,6H, 
CH 2 ),3.49(s,2H, CH 2 ), 3.02(m,4H, CH 2 ), 2.58(m. 4H, CH 2 ). 2.01(s, 3H, CH 3 ) 
Compound No. 23; (S>NU3-[3-Fl U oro.4-(N-l[4.{2- t hienyl(5.nitro)methy!Hpiper- 
10 azinyl]phenyl]2-oxo-5H>x aZ olidinyl] m ethyllacetamide 

Tne title compound was made with (S>N-[[3-[3[F>u 0 ro^(N.l. P ipe ra2 inyl)- 
phenyl]-2-oxo-5-oxa 2 olidiny.]me«hyl acetamide and S-nitro-^thiophencarboxalde- 
hyde using Method B. 

5ppm (CDC1 3 ) :7.80 (d, 1H, Ar-H), 7.45 (dd, 1H, Ar-H), 7.05 (d, 1H, Ar-H), 
15 6.91 (m, 2H, Ar-H), 6.07 (t.lH. NH), 4.76 (m, 1H, CH), 4.2-3.5 (m, 6H, CH 2 ). 3.11 
(m, 4H, CH 2 ), 2.73 (m. 4H, CH 2 ), 2.02 (s, 3H, CH 3 ). 

Compound No. 24: (S>Nt[3-l3-Fluoro4.[N4[442-f U ryl{5-(N-thiomorpholinyl)- 
memyl}methy!]piperazinyl]phenyl]2.oxo-5-oxaxolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[l3-[3[Fluoro-4-(N-l-piperazinyl)- 
20 phenyl]-2-oxo-5-oxazolidmyl]methyl acetamide and 5-(N-thiomorpholinymethyl)-2- 
furan- carboxaldehyde using Method B. 

6 PP m (CDCb): 7.45 (d, 1H, Ar-H), 7.05 (d, 1H, Ar-H), 6.9 (t. 1H, Ar-H), 6.18 
(d, 2H, Ar-H), 6.09 (m.lH, NH), 4.76 (m, 1H, CH), 4.02 (t, 1H, CH), 3.35-3.9 (m,7H. 
CH 2 ). 3.12 (m, 4H. CH 2 ), 2.75 (m. 1 1H, CH 2 ), 2.02 (s, 3H, CH 3 ). 

25 Compound No. 25:(S)-N[[3.l3.Fluoro-4.[N-l(4-[2-furyl{5-(N-morphoUnyl)- 
memy»}methyl]]piperazinyl]phenyl]2-oxo-5-oxazoHdinyl]methyl]acetamide 

The title compound was made with (SVN-[[3-[3lRuoro^-(N-l-piperaz.nyl)- 
pheny.]-2-oxo-5-oxazolidiny.]methyl acetamide and 5-(N-morphoUnylmethy.)2- 
furancarboxaldehyde using Method B. 
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Sppm (CDCI3) :7.5-6.3 (m, 3H, Ar-H), 6.19 (d, 2H, Ar-H), 5.9 (m, 1H, NH), 
4.7 (m, 1H, CH), 4.00 (t,lH, CH), 3.3-3.8 (m, 10H, CH 2 ), 3.09 (m, 4H, CH 2 ), 2.69 
(m,4H, CH 2 ), 2.49 (m, 4H, CH 2 ), 2.01 (s, 3H, CH 3 ). 

Compound No. 26: (S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-acetoxyinethyl)- 
5 methyl}]piperazinyl] phenyl]-2-oxo-5-oxazolidinyl]methyl]ac€tamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyl)- 
phenyl]-2-oxo-5-oxazoIidiny]]methyl acetamide and 5-(N-morpholinylmethyl)2- 
furylcarboxaldehyde using Method B. 

8ppm (CDCI3) :7.42 (dd, 1H), 7.06 (dd, 1H), 6.95 (d, 1H), 635 (d, 1H), 6.22 
10 (d s,2H), 5.04 (s, 2H ), 4.02 ( bs, 4H, CH 2 ), 3.74 ( t, 1 H), 3.75- 3.6 (m, 3H), 3.64 (s, 

3H) 3.1 0 ( bs, 4 H) 2.70 ( bs,4H ), 2.06 ( s, 3H), 2.02 (S, 3H). 

Compound No. 27: (S)-N-[13-Fluoro-4-[N-l[4-{2-thienyl(5-bromo)methyl}]piper- 
azinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyI)- 
15 phenyl] : 2-oxo-5-oxazolidinyl]methyl acetamide and 5- acetoxy methyl -2- furan - 
carboxaldehyde by using Method A. 

Sppm (CDCI3): 7.42 (dd, 1H, Ar-H), 7.04 (d, 1H, Ar-H), 6.88 (m, 2H, Ar-H), 
6.69 (d, 1H, Ar-H), 6.00 (t,lH, NH), 4.76 (m, 1H T CH), 4.01 (t, 1H, CH), 3.4-3.8 
(m,5H, CH 2 ), 3.07 (m, 4H, CH 2 ), 2.67 (m, 4H, CH 2 ). 

20 Compound No. 28: (S)-N-[[3-Fluoro-4-tN.l[4.(5-nltro-2-furyImethyI)piperazin- 
yljphenyl]- 2-oxo-5-oxazolidinyl]methyl]dichloroacetamide 

6ppm (CDCI3) : 7.41- 6.5l(m, 6H), 5.96(s, 1H), 4.81(m,lH), 4.06(t. 1H), 3.77- 
3.66(m,5H), 3.11- 2.71(m,8H) 

Method C: 

25 Compound No. 29: (S)-N[[3-[3-Fluoro-4-[N-ll4-(5-nitro-2-thienoyI)]piperazlnyl]. 
phenyl]2-oxo-5-oxazolidinyl]methyl]acelamide hydrochloride 

To (S)-N-[[3-[3[Fluoro-4-(N-l-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
methyl] acetamide (1.14 mmol) in DMF (10 mL) cooled to 5°^ 5-nitro-2-thienoic 
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acid (0.16g, 0,95 mmol), N-methylmorpholine (0.12g, 1.14 mmoi) and 1- 
hydroxybenzotriazole (0.17 g, 1 mmoi) were added and the reaction mixture was 
stirred for 15 rnin. To it, l-(3-dimethy]aminopropy])-3-ethy!carbodiimide 
hydrochloride (0.1 8g, 0.95 mmoi) was added and the reaction mixture was stirred for 
18 hrs allowing it to warm to room temperature. Then the reaction mixture was 
diluted with 25 mL water and extracted with EtOAc (3x25 mL). The combined 
organic layers were washed with brine, dried over anhydrous sodium sulfate and 
evaporated in vacuo. The residue was purified by column chromatography (3% 
MeOH/CHCl 3 ) to yield 0.19g of product. This product was dissolved in 
dichloromethane (5 mL) and cooled to 5 C. To it 1 mL of satd. ethanolic-HCl 
solution was added and stirred for 15 min. Then the reaction mixture was evaporated, 
co-evaporated with ether and dried in vacuo to yied 0.19 g of final product. 

5ppm (DMSO) :8.2 (t,lH, Ar-H), 8J(m,lH,Ar-H), 7.5(m,2H, Ar-H), 
7J7(d J lH > Ar-H), 7.09(t,IH,Ar-H), 4.7(m,lH, CH),4.08(t,lh, CH), 3.73(m,6H,CH 2 ), 
3.05 (m % 5H, CH 2 ), 1.83(s, 3H, CH 3 ). 

Compound No. 30: (S).N[[3-[3-Fluo^o-4-[N-l[4-(2^2^ diphenyl-2' hydroxy 
acetyl)]piperazinyl]phenyl]- 2^>xo-5-oxazolidinyl]methyl]acefamide 

The title compound was made with (S)-N-[[3-[3[F]uoro-4-(N-l-piperazinyI)- 
phenyl]^oxo-5-oxazolidinyl]methyl] acetamide and 2 t 2 -diphenyl -2-hydroxy acetic 
acid using Method C 

EXAMPLE 2 

Analogues of (S)-N-[[343-Fluoro[4.[3-(lcx,5a,6a)-6-[N-methyI] amiiio]-3.aza- 
bicyclo [3.L0]hexane]phenyl].2-oxo-5-oxazolidinyl] methyl]acetamide (Core II) 

The hetero aromatic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula I by one of the 
methods described below: 
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Method A: 

General procedure was same as described earlier ( method A ). Only the core 
amine of Formula V is (S)-N-[[3-[3-Huoro[4-[3-(la,5a,6a)-6-tN-methyl]amino]-3- 
azabicyclo [3.1.0] hexane] phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamidehere. 

Compound No. 31:(S)-N-[[3-[3 nuoro[4-[3-(la,5a,6a)-6-[N.( 5-nitro-2.furoyl)- 

N-methyl]aniino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]- 

methyljacetamide 

PREPARATION OF (S)-N-[[3-[3-Fluoro[4-[3-(loc,5a,6a)-6-[N-methyl]aiiiino]-3- 
azabicyclo [3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 
(core II) 

(a) PREPARATION OF 3-Fluoro[4-[3-(loc,5a,6a)-6-[N.(tert butoxy 
carbony!) amino]-3-azabicyclo- [3.1.0]hexane] nitrobenzene. 

(lot, 5a, 6a)-6-Amino-3-azabicyclo [3.1.0] hexane (7.0 g, 0.03535 mo!) was 
taken in CH 3 CN (50 mL) and diisopropyi ethyl amine (4.5606 g, 0.03535 mol) was 
added followed by l,2-difluon>4-nitioben7,ene (5.6212 g, 0.03535 mol) and heated at 
70°C for 4 hrs. The reaction was monitored by the disappearance of the starting 
material on the TLC (eluent CHC! 3 : MeOH (19:1)). The reaction mixture was 
concentrated under vacuum, triturated with H^O, filtered, washed with hexane and 

dried to obtain the title compound. Yield: 10 g 

6ppm (CDC1 3 ) : 7.94-6.50 (m, 3H), 4.80 (5, 1H) 3.95-3.63 (m, 4H), 2.43 (s, 
1H), 1.92 (s, 2H), 1.47 (s,9H). 

(b) PREPARATION OF 3-Fluoro[4-[3-(la, 5 a, 6 a)-6-[N-(tert butoxy 
carbonyl)-N-methyl]-amino]-3-azabicyclo- [3.1.0]hexane]nitrobenzene 

3-Fluoro[4-[3-(loc, 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-amino]-3-aza- 
bicyclo- [3.1.0] hexane] nitro benzene (10g, 0.029 mol) was taken in 60 ml THF at 
0°C. Sodium hydride (1.06 g, 0.045 mol) was added portion* wise over 5 min. After 



-60- 



WO 03/007870 



PCT/TB02/01609 



complete addition the reaction mixture was stirred for 30 min. at 0°C. Methyl iodide 
(8.42 g, 0.059 mo!) was then added over 10 min. at 0°C followed by tert n-butyl 
ammonium iodide (lg). The reaction mixture was stirred for 4 hrs. The reaction 
mixture was then concentrated under vacuum, R^O (50 mL) was added followed by 
5 extraction with dichloromethane (3 x 50 mL). The combined organic layer was dried 

over Na 2 S0 4> filtered and concentrated to obtain the title compound. Yield:10.25 g 

5ppm (MeOD): 7.91-6.47 (m, 3H), 3.89-3.61 (m, 4H) 2.8 (s, 3H), 234 (s, 1H), 
1.96 (s, 2H), 1.46 (5,9H). 

(c) PREPARATION OF 3-Fluoro [4-{3-(la, 5 a, 6 a) -6-[N-(tert 
10 butoxy carbonyl)-N-methyl amino}-3-azabicyclo- [3.1.0] hexane] aniline. 

3-Fluoro[4-[3-(l ot, 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-N-methyl]-amino]- 
3-azabicyclo- [3.1.0}hexane]nitrobenzene (26 g, 0.074 mol) was taken in 75 mL THF 
and 75 mL MeOH. 10% Pd/C (dry) (3g) was added and the reaction mixture was 
shaken in a Parr hydrogenator at 40 psi for 3 hours. The reaction mixture was filtered 
15 through celite bed. The filtrate was concentrated to obtain the title compound. Yield: 

21.2 g 

5ppm (CDC1 3 ) (MeOD): 6.55-6.33 (m, 3H), 3.54-3.00 (m, 4H) 2.87 (s, 3H), 
2.55 (s, 1H), 1 .96 (s, 2H) 1 .40 (s, 9H). 

(d) PREPARATION OF 3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert 
20 butoxy carbonyl)-N-methyl]amino]-3-azabicyclo- [3J.0]hexane]benzyk>xy 

carbamate 

3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert- butoxy carbonyl)-N-methyl)amino]-3- 
azabicyclo [3.1.0] hexane] aniline (21g, 0.065 mol) was taken in THF (100 ml and 
cooled to -15°C. Sodium bicarbonate (27.47 g, 0.32 mol) was added followed by 
25 benzyl chloroformate (14.5 g, 0.055 mol) which was added slowly over 30 min. After 

complete addition the stirring was combined for the maintaining the temperature 
between 0-5°C. The reaction was monitored by the disappearance of the reaction 
mixture on TLC (eluent CHG 3 : MeOH : 9:1). The reaction mixture was filtered and 
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filtrate concentrated under vacuum. H 2 0 (20 ml) was added and extracted with 
CH2CI2 (3x100 ml). The combined organic layer was dried over Na 2 S0 4 . This was 
filtered and the filtrate concentrated. The semisolid was triturated with MeOH. The 
solid was filtered to obtain the title compound. 

5ppm (CDCb) : 7.4:6.5 (m, 8H), 5.24 (s, 2H), 3.8-3.3(m, 4H). 2.92 (s, 3H), 
2.61 (s, 1H), 1.90 (s, 2H), 1.54 (s, 9H, tBu). 

(e) PREPARATION OF (S)-N-[3-[3-Fluoro[4-[3-(l a, 5a, 6a)-6»(N- 
(tert butoxy carbxy-N-methy]Jamino]-3- azabicyclo [3.1.0]hexane]phenyl]-2-oxo- 
5-oxazolidinyl]methyl alcohol. 

3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-(N-(tert butoxy carbonyl>N-methyl]amino]-3- 
azabicyclo [3.1.0]hexane]benzyloxy carbamate (21 g, 0.04615 mol) was taken in 
freshly distilled THF (200 mL). The system was thoroughly flushed with N r The 

temperature was then brought down to -78°C in acetone dry ice. n-Buli (59.13 mL 
of 15% solution in hexane, 0.13846 mol) was added over 30 min. maintaining the 
temperature at -78°C. The stirring was continued for 2.5 hours at -78°C. R(-) 
Glycidyl butyrate was added in one go and stirred at -78°C for further 1.5 hours. The 
temperature was gradually increased to room temperature and stirred over night. 20% 
aqueous solution of NH4CI (200ml) was then added gradually added over 10 min. 
After 30 min. stirring, the organic layer was separated. The aqueous layer was further 
extracted with EtOAc (3 x 75 ml). The combined organic was dried over Na 2 S0 4 , 
filtered and concentrated. The product was purified by silica gel column 
chromatography (100-200) eluent (2% MeOH: 98% CHC1 3 ) to yield 14 g. 

Sppm (CDCb) : 7.35-6.55 (m t 3H), 4.7 (m, 1H), 3.9-3.8 (m, 4H), 3.7-3.2 (m, 
4H), 2.8 (s, 3H, N-CH3), 2.5 (S, 1H), L8 (s, 2H), 1.47 (s, 9H). 
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(t) PREPARATION of (S)-N-[3-[3-Fluon>[4-[3-(l a, 5a, 6 a)-6-[N- 
(tert butoxy carbonyl)-N-Methyl]amiiio]-3-a2abicyclo[3.1.0]hexane]phenyl]-2. 
oxa-5-oxazolidinyl] methyl methanesulfonate. 

(S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tcrt butoxy carbonyl)-N- 
5 methyl]amino]-3-azabicycIo[3.1.0]hexane]pheny]]-2-oxa-5-oxazolidiny]]methyl 

alcohol (16 g, 0.038 mol) was taken in 50 ml pyridine at 5-10°C and methane 
sulphonyl chloride (12.71 g t 0.14 mol) was added over 5 min. The stirring was 
continued for 4 hours. The progress of the reaction was monitored by the 
disappearance of the starting material on TLC (eluent 10% CHC1 3 : 10% MeOH). The 
10 reaction mixture was filtered, filtrates concentrated under vacuum, washed with H 2 0 
(50 ml) and extracted with CH 2 CI 2 (3 x 75 mL). The combined organic layer was 
dried over Na 2 S0 4 , filtered and filtrate concentrated. This was dried thoroughly under 
vacuum. 

(g) PREPARATION OF (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- <HN- 
15 (tert butoxy carbonyI)-N-Methyl]amino]-3- azabicyclo[3.1.0]hexane]phenyl]-2- 

oxa-5-oxazolidinyl ]methyl azide. 

(S)-N-[3-[3-Fluorof4-[3-(l a, 5 ot, 6 a)-6-[N-(tert butoxy carbonyl)-N- 
methyl]amino]-3-azabicyclo {3.1.0] hexane]phenyl]-2-oxa-5-oxazolidinyl]methyl 
methane sulphonate (15 g, 0.03 mol) was taken in DMF (50 ml) and NaN 3 (9.76 g, 

20 0.15 mol) was added and heated at 70°C for 4 hours. The progress of the reaction 
was monitored by the disappearance of the starting material on TLC The reaction 
mixture was filtered. The filtrate was concentrated under vacuum. This was washed 
with H 2 0 and extracted EtOAc (3x75 ml). The combined organic layer was dried 
over Na^SO^, filtered and concentrated to obtain the title compound. Yield 1 1.5 g. 

25 8ppm (CDCI3) : 7.3-6.5 (m, 3H), 4.7 (m, 1H) 



-63- 



WO 03/007870 



PCT/TB02/01609 



(h) PREPARATION OF (S)-N-[3-[3-[3-Fluoro[4-[3-{l ^ 5 a, 6 ct)-6- 
[N-(tcrt butoxy carbonyl)-N-methyl]amino]-3-azabicyc!o[3.LO]hexane]phenyI]-2- 
oxo-5-oxazolidinyl] methyl amine 

(S)-N-[3-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-N- 
5 inethyl]amiTio]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxo-5-oxazo]idinylljTiethy) azide 
(11.3 g, 0.026 mol) was taken in 75 mt MeOH and 75 ml EtOAc and 10% Pd/C was 
added. The reaction mixture was shaken at 50 psi for 6 hrs. The progress of the 
reaction was monitored by the disappearance of the starting material on the TLC The 
reaction mixture was filtered through a celite bed. The filtrate was concentrated The 
10 product was triturated with diethyl ether. The solid was filtered, to obtain the title 
compound. Yield- 7.6 g. 

(i) PREPARATION OF (S).N-[3-[3-fluoro[4-[3-(l a, 5 a, 6 a)-6-[N- 
(tert butoxy carbonyl)-N-Methyl]amino]-3- azabicyclo[3.1.0]hexaneJphenyl]-2- 
oxa-5-oxazolidinyl]acetamide» 

15 (S)-N-[3-[3-Fluoro[4-[3-(l a, 5a, 6 a)-6-[N-(tert butoxy carbonyl)-N- 

methyl]amino]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl 
amine (7.6g, 0.018 mol) was taken in pyridine (8 ml), CI^C^ (50 mL) and acetic 

anhydride (2.214 g, 0.0217 mol) at 0-10°C. The reaction mixture was stirred and the 
progress of the reaction was monitored by the disappearance of the starting material 
20 on the TLC eluent (CHC1 3 : MeOH :: 9:1). The reaction mixture was concentrated 
under vacuum. The concentrate was washed with I^O (50' mL) and extracted with 
CH 2 G 2 (3x50 mL). The combined organic layer was dried over Na 2 S0 4 , filtered and 
concentrated. This product was triturated with diethyl ether, filtered and dried to 
yield the little compound. Yield: 6.6 g. 

25 5ppm (CDC1 3 ) : 7.33-6.56 (m,3H), 6.19 (t, JH), 4.73 (m, 1H), 3.98 (e, 1H), 

3/77-3.2 (m, 7H) 2.8 (s, 3H), 2.52 (s f 1H), 2.0 (s, 3H), L96 (S, 2H), 1.48 (s, 9H). 
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(j) PREPARATION OF (S)-N-[3-[3«Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N- 
Methyl]amino]-3- azabicyclo[3.1.0]hexane]phenyI]-2-oxa-5-oxazolidinyl] acet- 
amide. 

(S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-N- 
5 Methy1]amino]-3-azabicyclo[3. 1 .0]hexane]phenyl]-2-oxa-5-oxazo1idinyl]acetamide 

(lg) was taken in CH 2 C1 2 (50mL) at 0°C and CF 3 COOH(10 mL) was added and 
stirred for 4h. The reaction mixture was concentrated under vacuum. The residue 
was dissolved in EtOAc and neutralized with solid NaHC0 3 . The EtOAc layer was 
filtered and the filtrate was concentrated to obtain the title compound. 

10 Compound No. 31: (S)-N-[[3-[3-Fluoro{4-[3-(la, 5a, 6a)-6-[N-( 5-nitro-2-furoyl)- 
N-methy[]amino]-3-azabicyclo-[3.1,0]hexane]phenyl]-2-oxo.5- 
oxazolidinyljmethyl] acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6-[N-Methyl]amino]-3-azabicyclo[3.LO]hexane]phenyl]-2-oxa-5-oxazolidinyl]acet- 
15 amide and 5-nitro-furoyl chloride using Method A. 

Sppm (CDC1 3 ) : 7.7-60 (m, 6H), 4.74 (m, 1H), 4.0-2.9 (m, 11H), 2.43 (s, 2H), 
2.01 (s, 3H), 1.62 (s, 1H), 1.91 (s, 2H) 

Compound No. 32: (S)-N-[[3-[>Fluoro[4-[3-(la, 5a, 6a)-6.[N-(3-furoyl)-N-meth- 
yl]amino]-3-azabicyclo-[3.1,0]hexane]phenylJ-2-oxo-5-oxazolidinyl]methyl] 

20 acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6-[N-methyl]amino]-3-azabicyclof3.1.0]hexane]phenyl]-2-oxa-5-oxazolidinyl]acet- 
amide and furan-3-carboxyaldehyde using Method B. 

Compound No. 71: (S)-N-[[3-[3-Fluoro[4-[3-(la> 5a, 6a)-6-[N-( 2-thiophene- 
25 acelyl)-N-methyl]amino]-3-azabicyclo-[3.LO]hexane]phenyl]-2-oxo-5-oxazol- 
idinyl]methyl]acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6-[N-methyl]amino]-3-azabicyclo[3.L0]hexane]phenyl]-2-oxa-5-oxazolidinyl]acct- 
amide and 2-thiopheneacetyl chloride using Method A. 
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Compound No. 72: (S)-N-[[3-[3-Fluoro[4-[3.(la, Sot, 6a>6-tN-(5-formyl-2-furyl- 
methyl)-N-methyl]amino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazol- 
idinyl] methyl]acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-l3-(l a, 5 a, 6 a)- 
5 6.[N-Methyl]amino]-3-azabicyclo[3.1.0]hexane]phenyI]-2-oxa-5-oxazolidinyl]acct- 
amide and 5-formyl-2-furylmethyl chloride using Method A. 

Compound No. 73: (S)-N-[[3-[3-Fluoro[4-[3-(la, 5a, 6a)-6-[N-(3-thienoyI)-N- 
methyl]amino]-3-azabicycIo-[3.1.0]hexane]phenyl].2-oxo-5-oxazolidinyl] meth- 
yljacetamide 

10 The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 

64N-MethylJamiiio]-3-azabicyc1o[3JX^ 
amide and 3- chlorothienoyl chloride using Method A. 

Compound No, 33: (S>N-[[3.[3-Fluoro[4-[3-(la, 5a, 6a)-6-[N-( 5-bromo -2- 
ftiroyl)-N-methyl]amino]-3-a^ 
15 yl] methyl]acetamlde 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6.[N-Methyl]amino]-3-a2abicyclo[3.1.0Jhexanc]phenyl]-2-oxa"5-oxazolidinyl]acet- 
amide and 5-bromo-2-furoyl chloride using Method A. 

Method B: 

20 General procedure was same as described earlier (Method B). Only the core 

amine of Formula V is (S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-mcthyl]amino]-3- 
a2abicyclo[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamidehere. 

Compound No. 34: (S>N-[[3-[3-Fluoro[4-[3-(la, So, 6a)-6-[N-(5-nitro-2-thienyI- 
methyI)-N-methyl]amino].3-azabicyclo-[3.L0]hexane]phenyl]-2-oxo-5.oxazoI- 
25 idinyl]melhyl]acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-t3-(l cc 5 a, 6 a)- 
6-[N-methyl]amino]-3-azabicyclo[3.1.0]hexanc]phenyl]-2-oxa-5-oxazolidinyl]acet- 
amide and 5-nitro-thiophcne-2-carboxya]dehyde using Method B. 
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Compound No. 35: (S>N-[[3-[3-Fluoro[4-[3-(la, 5a, 6a)-6-[N.(5.nitro.2-furyl- 
methyl).N-methyl]amino].3-azabicyc1o.[3.1.0]hexane]phenyl]-2-oxo-5-oxazol- 

idinyl]methyl]acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6-[N-Methyl]atnino]-3-azabicyclo[3.1.0]hexane] P henyl]-2-oxa-5-oxazolidinyl]acet- 

amide and 5-nitro-furan-2-carboxyaIdehyde using Method B. 



Analogues of (S>N-[3-[3-Fluoro[4-[3.(l a, 5 a, 6 a)-6-lN-(tert butoxy carbonyl> 
N-Mcthyl]amino m cthyl]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolidin. 

10 yl]acetamide (core III). 

The heteroaromatic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula I by one of the 
methods described below: 

15 Method A: 

General procedure was same as described earlier (Method A). Only the core 
amine of Formula V is (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy 
carbonyl)-N-Methyl]amino methyl]-3- azabicyclol3.1.0]hexane]phenyl]-2-oxa-5- 
oxazolidinyl] acetamide (core III). 

20 Compound No. 36: (S)-N-[[3-t3-Fluoro[4-[3-(la, 5a, 6a)-6.[N-(5-formyl-2-fur- 
ylmethyl)-N.methyl]aminomethyl].3-azabicyclo-[3.1.0]hexane]phenyl].2-oxo-5- 

oxazolidInyl]methyI]acetamide 

(a) PREPARATION OF 3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert 
butoxy carbonyl)- aminomethyl]-3-azabicyclo- [3.1.0]hexane] nitrobenzene. 

25 (1 a . 5 a. 6 a)-6-Aminomethyl-3-azabicyclo [3.1.0] hexane (7.0 g, 0.03535 

mol) was taken in CHjCN 50 mL and diisopropyl ethyl amine (4.5606 g, 0.03535 
mol) was added followed by 3,4-difluoro nitrobenzene (5.6212 g, 0.03535 mol) and 
heated at 70°C for 4 hrs. The reaction was monitored by the disappearance of the 
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starting material on the (eluent CHC1 3 (19): MeOH (1). The reaction mixture was 
concentrated under vacuum, triturated with H 2 0, filtered, washed with hexane and 
dried to obtain the title compound, 

(b) PREPARATION OF 3-Fluoro[4-[3-(l a, Sot, 6 a)-6-[N-(tert 
butoxy carbonyl)-N-Methyl]-aminomethyl]-3-azabicyclo- [3.1.0]hexane]nitro- 
benzene 

3-Fluoro [4-[3-(l a, 5 a, 6 a)-6-[N-(test butoxy carbonyl)-N-methyl]- 
aminomethyl]-3- azabicyclo- [3.1.0]hexane] nitrobenzene (lOg, 0.029 mol) was taken 
in 60 ml THF at 0°C. Sodium hydride (1.06 g, 0.045 mol) was added portion-wise 
over 5 min. after complete addition the reaction mixture was stirred for 30 min. at 
0°G. Methyl iodide (8.42 g, 0.059 mol) was then added over 10 min. at 0°C followed 
by tat n-butyl ammonium iodide (lg). The reaction mixture was stirred for 4 hrs.. 
The reaction mixture was then concentrated under vacuum. H 2 0 (50 mL) was added 
followed by extraction with CH 2 CI 2 (3 x 50 mL). The combined organic layer was 
dried over Na 2 S0 4 , filtered and concentrated to obtain the title compound. 

(c) PREPARATION OF 3-FJuoro[4-[3-(l a, 5a, 6 a>6-[N-(tert 
butoxy carbonyO-Nethyl] -aminomethyl] -3-azabicyclo- [3.1.0]hexane]aniline 

3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-N-Methyl]- 
aminomethyl] -3-azabicyclo- [3.1.0]hexane]nitro benzene (26 g, 0.074 mol) was taken 
in 75 mL THF and 75 mL MeOH. 10% Pd/ dry (3g) was taken in 75 ml THF and 75 
mL MeOH. 10% Pd/C dry (3g) was added and the reaction mixture was shaken in a 
parr hydrogenator at 40 for 3 hours. The reaction mixture was filtered through celite 
led. The filtrate was concentrated to obtain the title compound. 
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(d) PREPARATION OF 3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert 
butoxycarbonyl).N-methyl]a m ino]-3-azabicycIo-[3.1.0]hexane]benzyloxy carba- 



mate 



3-Fluoro[4-[3-{l a, 5 a, 6 a)-6-[N-(tert-butoxy carbonyl)-N-methyl)amino- 
methyl]-3-azabicyclo [3.1.0] hexane] aniline (21g, 0.065 mol) was taken in THF(100 
ml and cooled to -15<>C. Sodium bicarbonate (27.47 g, 0.32 mol) was added followed 
by benzyl chloroformate (14.5 g, 0.055 mol) which was added slowly over 30 min. 
after complete addition the stirring was combined for the maintaining the temperature 
between 0-5<>C. The reaction was monitored by the disappearance of the reaction 
mixture on TLC (eluent CHC1 3 ; MeOH : 9:1). The reaction mixture was filtered and 
filtrate concentrated under vacuum. H 2 0 (20 ml) was added and extracted with 
CH 2 CI 2 (3x100 ml). The combined organic layer was dried over Na 2 SO„. This was 
filtered, filtrate concentrated. The semisolid was triturated with MeOH. The solid 
was filtered to obtain the title compound. 

(e) PREPARATION OF (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-N-(tert 
butoxy carboxy-N-methyl]amino methyl]-3- azabicyclo [3.1.0]hexane]phenyl]-2- 
oxo-5-oxazo!idinyl]methyl alcohol. 

3-FIuoro[4-[3-(l a, 5 a, 6 a)-6-(N-(tert butoxy carbonyl>N-methyl]amino- 
methyl]-3-azabicyclo I3.1.0]hexane]benzy)oxy carbamate (21 g, 0.04615 mol) was 
taken in freshly distilled THF (200 mL). The system was thoroughly flushed with N,. 
The temperature was then brought down to -78»C in acetone dry ice. n-BuLi (59.13 
mL of 15% solution in hexane, 0.13846 mol) was added over 30 min. maintaining the 
temperature at -78°C. The stirring was continued for 2.5 hours at -78°C. R(-) 
Glycidyl butyrate was added in one go and stirred at -78<>C for further 1.5 hours. The 
temperature was gradually increased to room temperature and stirred over night. 20% 
Solution of NH4CI (200ml) was then added gradually added over 10 min. after 30 
min. stirring, the organic layer was separated. The aqueous layer was further 
extracted with EtOAc (3 x 75 ml). The combined organic was dried over Na,S0 4 , 
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filtered and concentrated. The product was purified by silica gel column 
chromatography (100-200) eluent (2% MeOH: 98% CHCI 3 ) to yield 14 g. 

(0 PREPARATION OF (S)-N-[343^uoro[4-[3-(l a, 5 a, 6 a)- [N- 
(tert butoxy carbonyI)-N-methyI]aminomethyl]-3- azabicyclo[3.1 .OJhexane]- 
5 phenyI]-2-oxa-5-oxazolidinyl] methyl methanesulfonate. 

(S)-N-[3-[3-Fluoro[4-[3 (l a t 5 a, 6 a)-6-[N-(tert butoxy carbonyl)-N- 
methyl]aminomethy]]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolidinyl]meth- 

yl alcohol (16 g, 0.038 mol) was taken in 50 ml pyridine at 5-10°C and methane 
sulphonyl chloride (12.71 g, 0.14 mol) was added over 5 min. The stirring was 

10 continued for 4 hours. The progress of the reaction was monitored by the 
disappearance of the starting material on TLC (eluent 10% CHC1 3 : 10% MeOH). 
The reaction mixture was filtered, concentrated under vacuum, washed with H 2 0 (50 
ml) and extracted with CH^ (3 x 75 mL). The combined organic layer was dried 
over Na^O,, filtered and filtrate concentrated. This was dried thoroughly under 

15 vacuum. 

(g) PREPARATION OF (S)-N-[3-[3-FIuoro[4-[3-(l a, 5 a, 6a)-6-[N- 
(tert butoxy carbonyl)-N-Methyl]amino methylJ-3- azabicyclo[3,1.0]hexane]- 
phenyl]-2-oxa-5-oxazolidinyl]methyl azide* 

(S)-N-[3-[3-FJuoro[4-[3-(l a, 5 a, 6a> [N-(teit butoxy carbonyl)-N- 
20 methyl]aminomethyi]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolidinyl]meth- 
yl methane sulphonate (15 g> 0.03 mol) was taken in DMF (50 ml) and NaN 3 (9.76 g, 

0.15 mol) was added and heated at 70°C for 4 hours. The progress of the reaction 
was monitored by the disappearance of the starting material on TLC. The reaction 
mixture was filtered. The filtrate was concentrated under vacuum. This was washed 
25 with H 2 0 and extracted EtOAc (3x75 ml). The combined organic layer was dried 
over Na 2 S0 4 , filtered and concentrated to obtain the title compound. Yield: 11.5 g. 
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(h) PREPARATION OF (S)-N-[3-[3-[3-FIuoro[4-[3-(l a, 5a, 6 a>6- 
[N-(tert butoxy carbonyI)-N-methyI]aminometbyI]-3-azabicyclo[3.1.0]hexane]- 
phenyl]-2-oxo-5-oxazo!idinyI] methyl amine 

(S)-N-[3-[3-[3-Fluoro[4-l3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbony])-N- 
methyl]aminomethy^3-azabicyclo[3.1.0]hexane]^^^ 

yl azide (11.3 g, 0.026 mol) was taken in 75 ml MeOH and 75 ml EtOAc and 10% 
Pd/C was added. The reaction mixture was shaken at 50 psi for 6 hrs. The progress 
of the reaction was monitored by the disappearance of the starting material on the 
TLC. The reaction mixture was filtered through a celite bed. The filtrate was 
concentrated. The product was triturated with diethyl ether. The solid was filtered, to 
obtain the title compound. Yield - 7.6 g. 

(i) PREPARATION OF (S)-N-[3-[3-Fluoro[4.[3-(l a, 5 a, 6 a)-6-[N- 
(tert butoxy carbonyl)-N-Methyl]amino methyl>3- azabicyclo[3.1.0]hexane]- 
phenyl]-2-oxa-5-oxazolidinyl] acetamide. 

(S)-N-[3-[3-Fiuoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbonyl>N- 
methyl]aminomethyl]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]meth- 
yl amine (7.6g, 0.018 mol) was taken in pyridine (8 ml), CH 2 CI 2 (50 mL) and acetic 

anhydride (2.214 g, 0.0217 mol) at 0-10°C. The reaction mixture was stirred and the 
progress of the reaction was monitored by the disappearance of the starting material 
on the TLC eluent (CHC1 3 : MeOH :: 9:1), The reaction mixture was concentrated 
under vacuum. The reaction mixture was washed with H 2 0 (50 mL) and extracted 
with CHjC^ (3x50 mL). The combined organic layer was dried over Na 2 S0 4 , filtered 
and concentrated. This product was triturated with diethyl ether, filtered and dried to 
yield the little compound. Yield - 6.6 g. 

0) PREPARATION OF (S)-N-[3-[3-FIuoro[4-[3-(l a, 5 a, 6 a)-6-[N- 
methyl]aminomethyl]-3- azabicyclo[3.1.0]hexane]pbenyl]-2-oxa-5-oxazolidinyI) 
acetamide. 

(S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)-6-[N-(tert butoxy carbon yl)-N- 
Methyl]amino].3.azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolWinyl]acetamide 
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(lg) was taken in CH 2 C1 2 (50mL) at 0°C and CF 3 COOH(10 mL) was added and 
stirred for 4h. The reaction mixture was concentrated under vacuum. The residue 
was dissolved in EtOAc and neutralised with solid NaHC0 3 . The EtOAc layer was 
filtered and the filtrate was concentrated to obtain the title compound. 

(S)-N-[[3-[3-Fluoro[4-[3-(lct, 5a, 6a)-6-[N-(5-formyl-2-furyImethyl)-N- 
methyl]aminomethyl]-3-azabicycn^^ 
methyljacetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
6-tN-Methyl]aminomethyl]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5>o^azolidinyl] 
acetarnide and 5-formamido-2-furylmethylene chloride using Method A. 

Compound No. 37: (S)-N-[[3-[3-Fluoro[4-[3-(l<x, 5ct, 6a)-6-[N-(5-carboxyethyl- 
2-fUrylmethyl).N-methyl]aminomethyl]-3-azabicyclo-[3A.0]h 
oxo-5-oxazoIidinyI] methyl] acetarnide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a> 
6-[N-Methyl]aminomethyl]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolidinyl] 
acetarnide and ethyl -5-(chloromethyl)-2-furan carboxylate using Method A. 

Compound No. 38: (S)-N-[[3-[3-Fluoro[4-[3-(la, 5a, 6a)-6-[N-(2-thiophene- 

acetyl)-N-methy1]aminomethyl]-3-azabicycIa-[3.1.0]hexane]phenyl]-2-oxo-5- 

oxazoIidinyl]methyl]acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a> 
6-[N-Methyl]amino]-3-azabicyclo[3.1.0]hexane]phenyl]-2-oxa-5-oxazolidinyl]acet- 
amide and 2-thiopheneacetyl chloride using Method A. 

Method-B: 

General procedure was same as described earlier in section 7.1.1.2. (Method 
B) described earlier. Only the core amine of Formula V is (S)-N-[3-[3-Fluoro[4-[3- 
(1 a, 5 a, 6 a)-6-[N-Methyl]aminomethyl]-3-azabicycIo[3.L0]hexane]phenyl]-2-oxa- 
5-oxazolidinyl] acetarnide (core III) 
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Compound No. 39: (S)-N-[[3-[3-Fluoro[4-[3-(lc^5 a,6 a)-6-[N.(5-nitro.2-thienyl. 

methyl)-N-methyl]aminomethyl]-3-azaM^ 

oxazolidinyl]methyl] acetamide 

The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(l a, 5 a, 6 a)- 
5 6-[N-Methyl]aminomethyl)-3-azabicyclo[3X0]he^ 

acetamide and 5-nitro thiophene-2-carboxyaldehyde using Method B. 

Compound No, 40: (S)-N-[[3-[3-Fhioro[4-[3-(l c^5 o,6 <x).6-[N-(5-nitro-2-furyl- 
methyl)-N-methyl] aminomethyl]-3-azabicycIo-[3.L0]hexane]phenyl].2-oxo-5- 
oxazolidinyl]methyl] acetamide 

10 The title compound was made using (S)-N-[3-[3-Fluoro[4-[3-(I a, 5 a, 6 a)- 

6-[N-Methyl]aminomethyl]-3-azabicyclo[3J.O]hexane]phenyl]-2-oxa-5K)xazolidinyl] 
acetamide and 5-nitro-furan-2-carboxyaldehyde using Method B. 

Analogues of (S)-N-{3-[4-[4-N-methyl amino peperidin-l-yl]-3-fluorophenyl}-2- 
15 oxo-oxazoIidin-5-yl]methyl acetamide (core IV). 

The hetcroaromatic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula I by one of the 
methods described below: 

Method-A: 

20 General procedure was same as described earlier (Method A). Only the amine 

of Formula V is (S>N-{3-[4-[4-N-methyl amino piperidin-l-yl]-3-fluoropheny)}-2- 
oxo-oxazolidin-5-yl]methyl acetamide (core IV). 
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Compound No. 74 Preparation of (S)-N-[[3.[4-[4-(N-methyl-N-2furyl(5-formyi)- 

methylaminopiperidine-l-yl>3-fluorophenyl]-2-oxo-oxazolidin-5-yl]m 

acetamide. 

Preparation of (S)-N-{3-[4-[4-N-methyl amino piperidin-l-yl]-3- 
5 fluorophenyl}-2-oxo-oxazolidin-5-yl]methyl acetamide ( core IV) 

(a) l-[4(N-t-Butyloxycarbonyiamino)piperidin-l-y1]-3-fluoro]- 
nitrobenzene 

To a solution of l>2-difiuoro-4-nitrobenzene (40g; 200 mmol) in acetonitrile 
(400 ml) was treated with ethyldiisopropyl amine (28.4 g; 219.72 mmol) and 4-(t- 
10 butyloxycarbonyt) amino piperidine (31.8g; 199 mmol). The whole reaction mixture 
was then heated at 60*C for 6,0 hr. The solution was cooled to ambient temperature 
and cone, in vacuo. The residue was dissolved in ethyl acetate and washed with 
water. Ethyl acetate layer was dried over anhydrous sodium sulphate. Solvent was 
removed to afford a yellow solid (60g). 

15 5ppm (CDCI 3 ) : 7.98-7.80 (m, 2H), 6.91 (t, J=9Hz, 1H) 4.53 (bs. 1H), 3.65 

(d J=12Hz, 3H) 2.98 (t, J=13Hz, 2H), 2.07 (m, 2H). 1.69-1.53 (m, 3H), 1.52 (s, 9H). 

(b) l-[4-(N-t-ButyIoxy carbonyl N methyl)aminopiperidin-l-yI]-3- 
fluoro] nitrobenzene ( B) 

To a solution of intermediate A (89 mmol) in dry tetrahydrofuran (400 ml) 
20 was added sodium hydride (60%, 106 mmol) in cold condition (0°C) followed by 
tetrabutyl ammonium iodide (10 mmol). The reaction mixture was stirred at cold to 
r.t. for 2.0 hr. Methyl iodide (267 mmol) was then added at 0°C. Reaction mixture 
was stirred at r.t. for 12 hr. A faster moving spot was appeared. Excess sodium 
hydride was decomposed with water. Tetrahydrofuran was removed. The residue 
25 was dissolved in ethyl acetate, washed with water, brine and then with water. Organic 

layer was dried over anhydrous sodium sulphate and solvent was removed. A yellow 
solid (32g) was obtained. 
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Sppm (CDCh) : 6.81 (t, J=12Hz, 1H) 6.44-6.37 <m, 2H), 4.70 (bs, 1H) 2.91 (d, 
J=12H, 2H), 2.78 (s, 3H), 2.72-2.65 (m, 2H) t 1.47 (s, 9H). 

(c) l-[4-[(N«t-butyloxycarbonyI-N-methyl)amlno-piperidin-l-yl]. 
fluorojaniline (Q 

5 A mixture of nitro compound B, (32.0g ), 3.2 g of 10% palladium on carbon in 

75 ml of methanol was shaken in a Paar shaker flask under 40 Psi hydrogen for 6.0 hr. 
TIC showed a slower moving spot. The reaction mixture was filtered through celite. 
Solvent was removed. A dark solid was obtained (28.6 g), it was subjected to next 
step without further characterisation. 

10 (d) l-{N-Carbobenzyloxy-[4-[(N-t-butyloxy carbonyl-N-methyl)- 

peperidin-l-y]]}-3-fluoro] aniline (D) 

To the solution of aniline derivative C ( 19.0 g, 58,823 mmol) in dry 
tetrahydrofur an (150 ml) was added. Sodium hydrogen carbonate (19.76 g, 235.29 
mmol). It was cooled to O 0 C and benzyl chlorofoimate (12.9 ml, 50% toluene sol.) 
15 was added. The whole reaction mixture was stirred at 0°C-r.t. for 6.0 hr. TLC 

showed faster moving spot compare to aniline derivative. Reaction mixture was 
filtered through celite. Solvent removed Residue was digested with hexane and 
solvent was removed to give 23.4g of CBz derivative. 

Sppm (CDCh) : 7.39-7.28 (m,6H), 6.99-6.86 (m,2H), 6.75 (bs, 1H), 5.20 (s, 
20 2H), 4.20 (bs, 1H), 3.43 (d, J=12Hz, 2H), 2.79 (s, 3H), 2.71 (m, 2H), 1.97-1,86 (m f 

2H), 1.49 (s,9H) 

(e) (S)-N-{3-[4-[4-(N-methyl-N-t-butyloxy carbonyl)amino-piperidin- 
l-yl]-3-fluorophenyl}-2-oxo-oxazolidin-5-yl]methanol (E) 

To a solution (200 ml) of CBz derivative in (D; 24.0g, 52.516 mmol) dry 
25 tetrahydrofuran was added. BuLi (67 ml, 157 mmol) at -78°C under N 2 . The reaction 

mixture was stirred at -78°C for 2,0 hr. Glycidyl butyrate (9.07g, 62.98 mmol )was 
then added to the reaction mixture at -78°C. It was stirred at -78°C for 1 hr. then 
allowed to reach r.t. TLC of the reaction mixture showed a slower moving spot. 
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Ammonium chloride (30ml) was added to the reaction mixture. It was stirred for 5 
min. Ammonium chloride layer was separated and extracted with ethyl acetate. 
Tetrahydrofuran and ethyl acetate layer were combined, dried over anhydrous sodium 
sulphate. Solvent was removed. The residue was purified by column chroma- 
tography using CHC1 3 : MeOH (1.5%-2.5% )as eluent to give lOg of desired alcohol, 

Sppm (CDCI3) : 7.46 (d, J=8.0 Hz, 1H), 7.10 (d, J=9Hz, 1H), 6.94 (t, J=9Hz, 
1H) 4.55 (bs, 1H), 4.07-3.87 (m, 5H), 3.74 (bs, 1H), 3.46 (bs, 1H), 3.42 (bs, 1H), 
2.78-2.89 (m, 5H), 1.96-1.85 (m, 2H), 1.72 (s, 1H), 1.47 (s, 9H). 

(0 (S)-N-{3-[4-[4-(N-Methyl-N-t-butyloxy carbonyl)aminopiperidin- 1- 
yl)-3-fluorophenyI}-2-oxo-oxa2olidine-5-yI}methyl methane sulfonate (F) 

To a solution of hydroxymethyl compounds (E, 24g, 56.73 mmol) in 
dichloromethane (400 ml) was added triethylamine (1 1.46 g, 1 13.46 mmol) followed 
by methane sulphonyl chloride at 0°C. The reaction mixture was stirred at O 0 C - r.t 
for 3.0 hr. TLC of the reaction mixture showed a faster moving spot. The reaction 
mixture was poured in to water and extracted with dichloromethane, washed with . 
saturated sodium bicarbonate solution and then with water. Organic layer was dried 
over anhydrous sodium sulphate and solvent was removed to give 28.4g of compound 
(F). 

8ppm (CDCI3) : 7.45 (d, J=12Hz, 1H), 7.10-7.01 (m, 2H), 4.92 (bs, 1H), 4.53- 
4.40 (m, 2H),4.12(tJ=9H2,lH),7.10-7.01 (m, 2H), 4.12 (t, J=9Hz, 1H), 3.94-3.89 (m, 
1H), 3.48 (d, J=12Hz, 2H), 3.15 (m, 1H), 3.11 (s, 3H) 2.79 (s, 3H), 1.97-193 (m, 2H) f 
1.77-1.69 (m, 4H),1.48(s, 9H). 

(g) (S)-N-{3-[4.[4-(N-MethyI-N-t-butyloxy carbonyl)aminopiperid!n-l- 
yI)-3-fluorophenyl]-3-fluorophenyl]-2-oxo-oxazolidin-5-yi}methyl azide (G) 

To the solution of mesyl derivative (F, 28.4 g, 56.68 mmol) in dimethyl 
formamide (350 ml) was added sodium azide (11.059, 70.05 mmol). The whole 
reaction mixture was heated at 80°C for 9.0 hr. TLC showed a faster moving spot. 
Reaction mixture was filtered. Dimethyl formamide was removed in reduced 
pressure. The residue was digested in hexane to afford desired azide in 26.0 g. 
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5ppm (CDCI3) : 744 (d, 12Hz, 1H), 7.11 (bs, 1H), 6.97 (t, j=9Hz, 1H) 4.78 
(bs, 1H), 4.09-3.49 (m, 7H), 2,90 (s, 3H), 2.75 (bs, 2H) 1.49 (s, 9H). 

(h) (S)-N-{3-[4-[4-(N-Methyl-N-t-butyIoxy carbonyl)aminopiperidin-l- 
yl)^-fluorophenyl]-2-oxo-oxazoIidin-5-yI} methyl amine (H) 

5 To the solution of azido compound (G, 25.5g, 56.92 nimol) in methanol (50 

ml) was added, 10% Pd/C (2.5 g). The whole reaction mixture was hydrgogenated for 
10 hr. at 40 Psi. TLC showed a slower moving spot. It was filtered through celite bed 
and solvent was removed to give desired product of 24.5 g. 

5ppm (CDCI3) : : 7.45 (d, J=12Hz, 1H), 7.11 (d, J=9Hz, 1H), 6.94 (t, J=9Hz, 
10 1H) 4.66 (b S| 1H), 4.00 (t, J=9Hz, 1H), 3.81 (t, J=9Hz, 1H), 3.45 (d,J=9Hz t 2H) 3.10- 

2.90 (m, 1H), 2.78 (3 3H), 2.73 (bs, 1H), 148 (s, 9H). 

(I) (S)-N-{3-[4-[4-(N-Methyl, N-l-butyloxy carbonyl) amino piperidin- 
l-yl)0-fluorophenyl]-2-oxo-oxazolidin«5-y!}methyl acetamide (I) 

To a solution of methyl amino derivative (7.0g, 16.58 rnmol) in dichloro 
15 methane (120 ml) was added triethyl amine (2. 18g; 21.58 mmol) reaction mixture was 
cooled to 0°C and acetic anhydride was added slowly. It was stirred at 0°-r.t. for 5.0 
hr. TLC showed a faster moving spot. Reaction mixture was poured into water and 
extracted with dichloromethane. Organic layer was washed with sodium bicarbonate, 
brine and water. Organic layer was dried over anhydrous sodium sulphate and solvent 
20 was removed to give 7.1 g of crude desired product which on purification gave 4.1 g 
of pure product. 

5ppm (CDCI3) :7.43 (d, J=12Hz, 1H), 7.07 (d, J=9Hz, 1H), 6.95 (t, J=9Hz, 
1H) 6.28 (bs, 1H), 4.00 (t, J=9Hz, 1H), 3.78-3.62 (rn, 3H), 3.47 (d,J=9Hz, 2H) 2.80 (s, 
3H), 2.75-2.71 (m 2H), 2.03 (s, 3H), 1.49 (s, 9H). 
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(j) (S>N-[3-[4-[4-N-methyl)amino piperidin-l-yl]-3-fluorophenyl}-2- 
oxo-oxazolidin-5-yl] methyl acetarnide (J) 

To a solution of Boc protected compound (I, 2.0 g, 4.31 mmol) in dichloro- 
methane (35 ml) was added trifluoroacetic acid (5 ml) at O 0 C. The whole reaction 
5 mixture was stirred at O 0 r.t. for 3 hr. TLC of the reaction mixture showed a slower 
moving spot. Solvent was removed and the residue was dissolved in acetone, 
anhydrous pot. Carbonate was added to neutralize trifluoro acetic acid. It was stirred 
at r.t. for 2.0 min. then filtered through a Buckner funnel. Solvent was removed and 
the title compound was obtained. Yield: 1.5g 

10 Compound No. 41: (S)-N.[[3-[4-[4-(N-methyl-N-2fury1(5formyl)m€thyl- 
amInopiperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyI]acetamide 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl^)amino 
piperidine-l'yl]-3-f)uorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 5- 
chloromethyl -2- furfural following Method A. 

15 Compound No. 42: (S)-N-[[3-[4.[4-(N-methyl-N-(3,5-dinuorobenzoyl)amino- 
piperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-y1] methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-l4-(N-methyHamino 
piperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 3,5, 
difluoro benzoyl chloride following Method A. 

20 Compound No. 43: (S)-N-[[3-[4.[4-(N-methyl-N-(5-bromo.2-furoyl)amino- 
piperidine-l-yl]-3-nuarophenyl]-2oxo-oxazoIidln-5-yl] methyl]acetamide 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino piper- 
idine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 5-bromo-2- 
furoyl chloride following Method A. 
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Compound No. 44: (S)-N-[[3-t4-[4-(N-methyI-N-(S-nitro-2-furoyl)amino- 
piperidine-l-yl]-3-nuorophenyl]-2oxo-oxazolidin*5-y]]methyl]acetaniide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino piper- 
idine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 5-nitro-2- 
furoyl chloride following Method A. 

Compound No. 45: (S)-N-[[3-[4-[4-(N-methyl-N— 3.furoyl)aminopiperidine-l-yl]. 
3-fluorophenyl]-2oxo-oxazolidin-5-yI]methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino 
piperidine-l-yl]-3-fluoTophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 3-furoyI 
chloride using Method A. 

Compound No. 46: (S)-N-{3-[4-[4-(N-methyl, N- 2-furoyl )aminopiperidine-l-yl]- 
3-fluorophenyI]-2oxo-oxazo|]din-5-yl methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methy]-)amino 
piperidine-i-yl]-3-fluorophenyl]-2oxo-oxazolidin^5-yl]methyl]acetamide and 2-furoyl 
chloride following Method A. 

Compound No. 47:(S)-N-{3-[4-[4-{N-methyl,2-thiopheneacetyl)aminopiperidine- 
l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl methyl]acetamide. 

The title compound was made using (S)rN-[[3-[4-[4-(N-methyl~)amino 
piperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 2-thio- 
phene acetylchloride chloride following Method A. 

Method-B: 

General procedure was same as described earlier in section (Method B), only 
the amine of Formula V is (S)-N-[[3-[4-[4-(N-methyl-)amino piperidine-l-yl]-3- 
fliiorophenyl]'2oxo-oxazolidin-5-yl]methyl]acetamide (core IV). 
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Compound No. 48:(S)-N.[[3-[4-[4.(N.methyI-N-2furylmethyl) aminopiperidine-1- 
yl]-3-fluorophenyl]-2oxo-oxazoIidin'5-yl]methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino 
piperidine-l-yl>3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and furan-2- 
5 carboxaldehyde following Method B. 

Compound No. 49: (S)-N-[[3-[4^4-<N-raethyl-N.3.furyl)aminopiperidine-l-yl]-3- 
fluorophenyl]-2oxo-oxazolidin-5-yl] methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino piper- 
idine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5'yl]methyl]acetarhide and furan-3- 
10 carboxaldehyde following Method B. 

Compound No. 50: (S)-N-[[3-[4-[4.(N-m€thyI-N-2>furyl(5-nitro)m€thyl)- 
aminopiperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl] methyl] acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)aniino 
piperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 5- nitro 
15 furan -2- carboxaldehyde using Method B. 

8ppm (CDCI 3 ) : 7.40(d, 1H), 7.29 (m, 1H), 7.29 (m, 1H), 7.05 (dd, 1H), 6.92 
(t, 1H), 6.48 (d, 1H), 6.26 (bs, 1H), 4.76 (bs, 1H), 4.01 (t, 1H), 3.77-3.60 (m, 5H), 
3,47 (d, 2H), 2.66 (t, 3H), 6.26 (bs. 1H), 4.76 (bs, 1H), 4.01 (t, 1H), 3.77-3.60 (m, 
5H), 3.47 (d, 2H), 2.66 (t, 3H), 6.26 (bs, 1H), 4.76 (bs, 1H), 4.01 (t, 1H), 3.77-3.60 
20 (m, 5H), 3.47 (d, 2H), 2.66 (5, 3H), 2.37 (s, 3H), 2.01 (s, 3H, 1.93-1.25 (m, 4H). 

Compound No. 51: (S)-N-[[3-[4.[4-(N.methyl-N-2-thienyl(5-nitro)methyl)- 
aminopiperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-y1] methyljacetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino 
piperidine-l-yl]-3'fluorophenyl]-2oxo-oxazolidin-5-yl]methylJacetamide and 5- nitro 
25 thiophen-2-carbox aldehyde following Method B. 
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5ppm (CDCl 3 ) : 7.79 (d, 1H), 7.41 (dd, 1H), 7.05 (d, I H) 6.93 (t, 1H),6.85 (d, 
1H), 6.11 (bs, 1H), 4.01 (t, 1H) 3.82-3.45 (m, 7H), 2.66 (m s 3H), 2.37 (s, 3H), 2.02 (s. 
3H) 1.82-1.25 (m,4H) 

Compound No. 52; (S)^N-P-[444-(N-raethyl-N-2-thienylmethyl)aminopiper- 
idine-l-yl]-3-Iluoroplienyl]'2oxo-oxazolidin-5-yl]methyl]acetaniide 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amino 
piperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and thio- 
phen-2-carboxaldehyde following Method B. 

Compound No. 53: (S)-N-[[3-[4-[4-(N-methy1-N-(5-methyl.2-thienyl- 
methyl)aminopiperidine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl] methyl]- 
acetamide 

The title compound was made using (S)-N-[[3-[4-[4-(N-methyl-)amjno 
piperidtne-l-yl]-3-fluorophenyl]-2oxo-oxazo!idin-5-yl]methyl]acetamide and 5-meth- 
yl-thiophen-2- carboxaldehyde following Method B. 

Compound No. 54: (S)-N-{3-[4-[4-(N-methyl J 2-(5-bromo)thienylmethyl)amino- 
piperidine-l-yI]-3-nuorophenyl]-2oxo-oxazolidin-5-yl methyl]acetamide. 

The title compound was made using (S)-N-[[3-[4-[4-(N-methy1-)amino piper- 
idine-l-yl]-3-fluorophenyl]-2oxo-oxazolidin-5-yl]methyl]acetamide and 5-bromo,- 
thiophen-2- carboxaldehyde Method B. 

Analogues of of (S)-N-[[3-[3[Fluoro-4-{N-l-homopiperazinyI)phenyl]-2-oxo-5- 
oxazolidinyl] methyl] acetamide (Core V) 

The heteroaromalic group with the corresponding appendage can be 
introduced on the nitrogen atom of ring C of compounds of Formula I by one of the 
methods described below: 
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Method A: 

General procedure was same as described earlier (Method A). Only the core 
amine of Formula V is (S)-N-l3-[4-[4-N-methylaminopeperidin-l-yl]-3- 
nuorophenyl)-2-oxo-oxazoHdin-5-yl]methyl acetamide (core V). 

5 Compound No. 55: (S)-N[[3-[3^Ruoro-4-[N-l[4.{2-furyl(5- formyl)methyl}]- 
homopiperazinyl]phenyl]2-oxo^5-oxazolidinyl]methyl]acetamide 

Preparation of (S)-N-[[3»[3[FIuoro-4-(N-l-homopiperazjnyl)phenyl]-2. 
oxo-5-oxazolidinyl] methyl] acetamide 

(a) Preparation of l-(2-FIuoro-4-nitrophenyl)homopiperazine. 

10 To homopiperazine (5g, 0.05 mol) in acetonitrile (30 mL), 3,4- 

difluoronitrobenzene (3.17 g, 0,02 mo)) was added and the reaction mixture was 
heated to reflux for 4 hrs. Then the solvent was evaporated and the residue taken in 
EtOAc and washed with water and brine solution. The EtOAc layer was dried over 
anhyd Na 2 SO* and evaporated in vacuo. The residue was digested with ether-hexane 

15 (1 ;20), decanted and dried in vacuo to get 3.7g of final product 

Sppm (CDCb): 7.9 (m, 2H, Ar-H), 6.75 (t, 1H, Ar-II) 3.64 (m, 4H, CH 2 ), 3.08 
(m, 2H, CH 2 ), 2.91 (m, 2H, CH 2 ), 1.96 (m, 2H, CH 2 ). 

(b) Preparation of l-(2-Fluoro-4-nitrophenyI>4-te/t-butoxycarbonyl- 
homopiperazine. 

20 To l-(2-Fluoro-4-nitrophenyl)homopiperazine (3.5 g, 14.6 mmol) in dichloro- 

methane (100 mL) cooled to 5°C f triethylamine (0.2 mL, 1.46 mmole) and ten- 
butoxydicarbonate (4.15 g, 19.03 mmol) was added and the reaction mixture was 
stirred for 18 hrs. The solvent was evaporated and to the residue hexane was added. 
The product precipitating out was filtered, washed with hexane and dried in air to 

25 yield 4.0g of the final product. 

Sppm (CDC1 3 ): 7.93 (m, 2H, Ar-H), 6.78 (t, 1H, Ar-H), 3.63 (m, 6H, CH 2 ), 
3.43 (m, 2H, CH 2 ), 1,97 (rn, 2H, CH 2 ), 1.50 (s, 9H, t-Bu). 



-82- 



WO 03/007870 



PCT/TB02/01609 



(c) 3-Fluoro-4-(N-rm-butoxycarbonyIhomopiperazinyl)aniline. 

To l-(2*F5uoro-4-nitropheny]>4-/err-butoxycarbonylhomopiperazine (3.2g, 
9.4 mmole) in methanol (30 mL), 10% palladium/carbon was added and shaken in a 
Parr hydrogenation apparatus under 40 psi of hydrogen gas for 3 hrs. Then the 
5 reaction mixture was filtered over celite and the filtrate evaporated in vacuum to yield 

2.64 g of the final product. 

5ppm (CDCI 3 ) : 6.81 (t, 1H, Ar-H), 6.38 (m, 2H, Ar-H) 3.53 (m, 4H, CH 2 ) 
3.21 (m, 4H, CH 2 ), 2.86 (br s, NH 2 ), 1 .95 (m, 2H, CH 2 ), 1.45 (s, 9H, t-Bu). 

(d) N-Benzyloxycarbonyl-3-fluoro-4-(N^/t-butoxylcarbonylhomo- 
1 0 piperazinyl) aniline. 

To 3-FluorO'4-(N-/m-butoxycarbonylhomopiperazinyl)aniline (2.6g, 8.4 
mmol) in THF (25 ml) cooled to 5°C, sodium bicarbonate (0.85 g 10.1 mmol), was 
added and then benzylchloroformate (1.72g, 10 mmol) was added dropwise. The 
reaction mixture was stirred for 18 hrs. at R.T. and then filtered. The filtrate was 
15 evaporated in vacuo. The residue was dissolved in dichloromethane and washed with 
saturated sodium bicarbonate solution and brine water. The organic layer was dried 
over anhyd Na 2 S0 4 and evaporated in vacuo to give 5.04 g of final product. 

Sppm (CDC1 3 ) : 7.35 (s, 6H, Ar-H), 6.84 (m, 2H, Ar-H), 6.54 (s, 1H, NH), 
5.17 (s, 2H, CH 2 ), 3.2-3.61 (m, 8H, CH 2 ), 1.93 (m, 2H, CH 2 ), 1.45 (s, 9H, t-Bu). 

20 (e) (R)- [N-3-[3-FIuoro-4-[N-l-(4-/m-butoxycarbonyl)hornopiperazin- 

yl]phenyl]-2-oxo-5-oxazolidinyI]methanol 

To N-benzyloxycaitx)nyl-3-nuoro^-(N-/e^butoxycarbonylhomopiperazin- 
yl)aniline (2.5 g, 5.6 mmol) dissolved in dry THF(25 mL), cooled to -78°C, butyl 
lithium(4.8 mL, 15% sol. in hexane, 11.3 mmol) was added under +ve pressure of 
25 nitrogen. The reaction mixture was stirred at -78°C for 1.5 hrs. Then R-glycidyl 

butyrate (0.89 g, 6.2 mmol) was added and the reaction mixture was stirred at -78°C 
for lhr and then at R.T. for 18 hrs. To it 25 mL of satd ammonium chloride solution 
was added and the reaction mixture extracted with EtOAc. The combined organic 
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layers were washed with water and brine water, dried over anhydrous Na 2 S0 4 and 
evaporated in vacuo. The crude product (~3g) was purified by column chroma- 
tography (3% MeOH/CHCI 3 ) to yield 0.41 g of final product. 

Sppm (CDC1 3 ) : 7.38 <d, 1H, ArH), 7.04 (d, 1H, Ar-H), 6.87 (t, 1H, Ar-H), 
5 4.72 (m, 1H, CH), 4.1-3.2 (m, 11H, CH 2 ), 2.18 (br s, 1H), 1.94 (m, 2H, CH 2 ), 1.45 (s, 

9H, t-Bu). 

(0 (R)-[N-3[3-Fluoro-4-[N-l-(4-tert-butoxycarbonyl)homopiperazin- 
yl]phenyl]-2-oxo-5-oxazoJidinyl] methyl methanesulfonate. 

To the (R)-[N-3[3-Fluoro-4-[N- l-(4-*m-butoxycarbonyl)homopiperazinyl]- 
10 pheny]]-2-oxo-5-oxazolidinyl]methanol (1.55 g, 3.8 mmol) in dichloromethane (10 
rnL) cooled to 5°C, triethylamine (0.76 g, 7.6 mmol) and methanesulfonylchloride 
(0.6 g, 5.3 mmoles) were added and the reaction mixture was stirred for 1 hr. Then 
the reaction mixture was diluted with dichloromethane and washed with saturated 
sodium bicarbonate solution and brine. The organic layer was dried over anhydrous 
15 sodium sulfate and evaporated in vacuo to yield 1 .39 of product. 

Sppm (CDCI3) : 7.32 (d, 1H, ArH), 7.02 (d, 1H, Ar-H), 6.87 (t, 1H, Ar-H), 
4.89 (m, 1H, CH), 4.47 (m t 2H, CH 2 ), 4.09 (t, 1H, CH), 3.89 (m, 1H, CH), 3.65-3.2 
(m, 8H,CH 2 ), 3.1 (s, 3H, CH 3 ), 1.94 (m, 2H, CH 2 ), 1.45 (s, 9H, t-Bu). 

(g) {R)-[N-3[3-Fluoro«4-[N-l-(4-^/t-butoxycarbonyl)homopiper- 
20 azinyl]phenyl]-2-oxo-5-oxazolfdinyl]methylazide. 

To (R)-[N-3[3-Huoro-4-[N-l-(4-rer^butoxycarbonyl)homopiperazinyl]- 
phenyl]-2-oxo-5-oxazolidinyl]methyl methanesulfonate compound (1.21 g, 2.5 
mmoles) in DMF(10 mL), sodium azide (0.8 lg, 12 mmoles) was added and the 
reaction mixture heated to 80°C for 5 hrs. The solid was filtered off and the fl Iterate 
25 evaporated in vacuo. The residue was dissolved in chloroform and washed with water 
and brine solution. The organic layer was dried over anhyd. Na 2 SC>4 and evaporated 
in vacuo to yield 1 .2 g of the product. 
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5ppm (CDC1 3 ): 7.32 (d, 1H, Ar-H), 7.04 (d, 1H, Ar-H), 6.87 (t, 1H, Ar-HX 
4.75 (m, 1H, CH), 4.02 (t,lH, CH), 3.8-3.2(m, 1H, CH 2 ), 1.92 (M, 2H, CH 2 ), 1.45 (s, 
9H, t-Bu). 

(h) (R)-[N-3-[3*Fluoro-4-[N-l-(4-/ert-butoxycarbonyl)homopiper- 
azinyl]phenyl]-2-oxo-5-oxazolidinyl]methylamine. 

To (R)-[N-3[3-Fluoro-4-[N-l*(4-tert-butoxycarbonyl)homopiperaziny]]phen- 
yll-2-oxo-5-oxazolidinyl]methyIazide (1.1 g, 2.5 mmol) in methanol (10 mL), 10% 
palladium/carbon (0.22 g) was added and the reaction mixture shaken in a Parr 
hydrogenation apparatus under 40 psi hydrogen pressure for 5 hrs. The reaction was 
filtered over celite and the filterate evaporated in vacuo to yield 0.9g of product. The 
product was used as such in next step without further purification and 
characterization. 

(i) (S)-N-[[3-[3-Fluoro-4-[N-l-(4-tert-butoxycarbonyl)homopiper- 
azinyl]phenyl]2-oxo-5-oxazolidinyl]methyI]acetamide. 

To (R)-[N-3-[3-Fluoro-4-[N-l-(4-tert-butoxycarbonyl)homopiperazinyl]phen- 
yl]-2-oxo-5-oxazolidinyl]methylamine (0.77 g f L9 mmol) in dichloromcthane (10 
mL), triethylamine (0.21 g, 2.17 mmol) and acetic anhydride (0.21 g, 2 mmol) were 
added and the reaction mixture was stirred at R.T. for 30 minutes. Then the reaction 
mixture was diluted with dichloromethane and washed with saturated sodium 
bicarbonate solution and brine water. The organic layer was dried over anhydrous 
sodium sulfate and evaporated in vacuo. The residue was purified by column 
chromatography (2% MeOH/CHCb) to yield 0.48g of final product. 

5ppm (CDCh): 7.35(d, 1H, Ar-H), 7.02(d,lH, Ar-H), 6.86(t, 1H, Ar-H), 
5.96(t, 1H, NH), 4.73(m, 1H, CH), 3.99(t, 1H, CH), 3.25-3.8(m, 1H, CH 2 ), 2.01(s, 
3H. CH 3 ), 1.95<m, 2H, CH 2 ), 1.44(s,9H, t-Bu). 
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(j) (S).N-[[3-[3[Fluoro-4-(N-l-homopiperazinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl acetamide 

To (S)-N-[[3-[3-Fluoro-4-[N-l-(4-tert-butoxycarbonyl)homopiperazinyl]pheTt- 
yl]2-oxo-5-oxazolidiny]]methyl]acetamide (0.5g, 1.11 mmol) in dichloromethane (8 
5 mL), trifluoroacetic acid (2 mL) was added and stirred for 2 hrs. Then the reaction 
mixture was evaporated and dried in vacuo. To the residue in acetone (10 mL), 
potassium carbonate (0.78 g, 5.55 mmol) was added and stirred for 15 mts. Then the 
reaction mixture was fitered and the fi Iterate evaporated in vacuo to yield the product 
in quantitative yield. This product was used as such in next step without further 
10 characterization. 

Compound No. 55: (S).N[[3-[3-Fluoro-4-[N-l[4-{2-furyl(5-formyl)methyl}]homo- 
piperazinyl]phenyl]2-oxo-5-oxazolidinyl]methyI]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluoro-4-(N-l-homo- 
piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl acetamide and 2-formyl-5-chloro- 
15 methylfuran using Method A. 

8ppm (CDC1 3 ) : 9.61(s,lH,CHO), 7.35(d,lH,Ar-H). 7.2(d, 1H, Ar-H), 7.02(d, 
1H, Ar-H), 6.83(t, 1H, Ar-H), 6.48(s, 1H, Ar-H), 5.96(t, 1H,NH), 4.72(m, 1H, CH), 
4.71(t, 1H, Ar-H), 414 (s, 1H, CH 2 )> 3.2-3.8(m., 7H, CH 2 ), 2.8-3(m,4H, CH 2 ), 
2.09(m, 5H, CH 2l CH 3 ) 

20 Compound No. 56: (S)-N[[3-[3-Fluoro.4-[N-l[4.(2-thienylacetyl)Jhomopiperazin- 
y!]phenyl]2-oxo-5-oxazolidinyl]inethyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Fluorch4-(N-l-homo- 
piperaziny])phenyl]-2-oxo -5-oxazolidinyl]methyl]acetamide and 2-thiophenacetyl- 
chloride using Method A. 

25 5ppm (CDCI3) : 7.34(m, 1H, Ar-H), 7.18(t, 1H, Ar-H), 7.2-6.78(m, 4H, Ar-H), 

6.22(t,lH, NH), 4.74(nUH,CH), 4.2-3.52(m,10H,CH 2 ), 3.52-3.15(m, 4H, CH 2 ), 
2.01(m, 5H,CH 2 ,CH 3 ) 
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Compound No. 57: (S>N[[3-[3-Fluoro-4-[N-l[4-{2-thienyl(5-iiitro)methyl}]homo- 
piperazjnyljphenyl]2-oxo-5*oxazo]idinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3^3[Fluoro-4-(N-l-homopiper- 
azinyl)phenyl]-2-oxo-5-oxa2olidinyl]methyl acetamide and 5-nitro -2- 
5 thiophencarboxaldehyde using Method B. 

5ppm (CDCI 3 ) : 7.78(s, 1H, Ar-H), 7.35(d, 1H, Ar-H), 7.04(m,lH, Ar-H), 
6.87(m, 2H, Ar-H), 5.99(t, 1H, Ar-H), 4.75(m, 1H, CH), 4.0(t, 1H, CH), 3.85(s, 2H, 
CH 2 ), 3.52-3.8(m, 3H, CH 2 ), 3.42(m,4H, CH 2 ), 2.9-2.75(m, 4H, CH 2 ), 2.01(m, 5H, 
CH 2 ,CH 3 ) 

10 Compound No. 58: (S)-N[[3-[3-Fluoro-4-[N-l[4-(3-furylmethy])]homopiper- 
azinyl]phenyl]2-oxo-5-oxazoIidinyl]methyl]acetamide 

The title compound was made with (S)-N-[[3-[3[Ruoro-4-(N-l-homopiper- 
azinyl)phenyl]-2-oxo -5-oxazolidinyl]methyl]acetamide and 3-furaldehyde using 
Method B. 

15 Sppm (MeOD) :7.71 (s,lH, Ar-H), 7.59(s, 1H, Ar-H), 7.45(d, 1H, Ar-H), 

7.12(d, 1H, Ar-H), 7.01(t, 1H, Ar-H), 6.6(s,lH,Ar-H), 4.53(m, 8H, CH 2 ), 
4.1(m,2H,CH 2 ) s 3.77(t, 1H, CH), 3,75-3.45(m,5H, CH 2 ), 2,19(m,2H, CH 2 ),1.96(s, 3H, 
CH 3 ) 
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SCHEME-II 

Compound No, 59: Preparation of (S)-N.[[3-[3-fluoro-4-[N«l{2-furyl-[4-(5- 
difluoromethyl) m ethyI}]piperazinyIl-2-oxo-5-oxazolidinyl]-methyl]acetamide, 

To a solution of (S)-N-[[3»Huoro^[N-l[4-{2-fury](5-forniyl)methyl}]piper- 
5 azinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide (80 mg, 0.18 mmol) in 
dichloromethane (4.0 ml) was added diethylamino sulfurtrifluoride (58 mg, 0.35 
mmol). The whole reaction mixture was stirred at r.t. for 12 hr. TLC of the reaction 
mixture showed a faster moving spot. It was poured into a container and extracted 
with dichloromethane. Dichloromethane layer was washed with water, dried over 
10 anhydrous sodium sulphate. Solvent was removed. A gummy compound (60 m) was 
obtained. 

8ppm (CDCI3) :7.44 (d, 1H), 7.05 (d, 1H), 6.92 (t, 1H) 6.62 (m, 2H), 6.36 (m, 
1H), 6.12 (bs, 1H), 4.60 (bs, 1H), 3.24-2.95(m,6H), 2.74), 2.74 (bs, 4H)4.01 (m, 1H) 
3.68 (m,3H),2.00 (s, 3H). 

15 Compound No. 74: Preparation of (S)-N-[[3-[3-nuoro-4-[N-l{2-furyl-[4-(5- 

fluoromethyl) methyl}]piperazinyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide. 

The title compound was made from (S)-N-[[3-[3-Fluoro-4-[N-l{2-furyl-[4-(5^ 
hydroxymethyl)methyl}]piperazinyI]-2-oxo-5-oxazolidinyl]methyl]acetamide by 
using the procedure mentioned for Compound No. 59. 

20 Compound No. 60: (S)-N-[[3-[3-Fluoro-4-[N-l-[4-(2-furyl-(5-aldoxime)methyI}] 
piperazinyl] phenyl]-2-oxo-5-oxazoIidinyl]methyI]acetamide. 

To a solution of 5-formyl furyl derivative (140 mg 0.31 mmol) in dry pyridine 
was added hydroxylamine hydrochloride (26 mg, 0.38 mmol). The whole reaction 
mixture was stirred at 25°C for 4.0 hr. TLC of the reaction mixture was monitored. 
25 A slower moving spot was observed compare to starting compound. Pyridine was 

removed under reduced pressure and traces of pyridine were removed with toluene to 
yield title compound of 140 mg. 
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8ppm iHNMR (DMSO-d 6 ): 8J0(d/2H),8.08-8.03(m,lH),7.65-7.6I (m,lH), 
7.78 (d.lH), 7.24 7.11 (m,2H), 4.70 (d,lH) 4.49 (s f 2H), 4.07 (t,lH), 1.82 (s,3HX 3.72 
(m, 2H) t 3.53-2.88 (m, 9H). 

Compound No. 61i (S)-N-[[3-[3-Fluoro-4-[N-l[4-{2-furyl(5-aldoxime(methyl-4- 
(N-carboxyaminophenylacetate) methyl}]piperazinyl]phenyl]-2-oxo-5-oxazolidin- 
yl]methyl]acetamide 

The title compound was prepared by using the procedure mentioned for 
Compound No. 60. 

Compound No. 62: (S)-N-[l3-[3-Fluoro-4[N-l-[4-{2-furyl-(5-hydrazone)-meth- 
yl}]-piperazinyll-phenyl]-2-oxo-5-oxazolidinyl]«methyl]ac€tamidc 

To a solution of 5-formyl furyl derivative (140 mg, 0.31 mmol) in ethanol (4.0 
ml) was added hydrazine hydrate (lOOmg) and catalytic amount of cone, sulfuric acid. 
The whole reaction mixture was stirred at 25°C for 48 hr. TLC of the reaction 
mixture showed no changes. Stirring was continued for another 12 hr. No change in 
TLC was observed. 

Solvent was evaporated to dryness and the solid residue was digested with 
ether to give 100 mg of title compound of m.p. 178-181°C. 

Sppm (CDC1 3 ):5=7.61 (sJH), 7.42 (dcUH), 7.04 (t,lH). 6.92 (t,lH), 6.44 
(d.lH), 6.28 (bs,2H), 5.60 (bs,2H), 4.77 (bs,lH), 4.02 (t,lH), 3.77-3.61 (m,8H), 3.10 
(bs.lH), 2,71 (bs,lH), 2.02 (s,3H). 

Compound No, 63: Preparation of (S)•N-^t3•[3-Fluoro•4.[N-l{^fury^[4•(5• 
hydroxymethyl)methyl}] pipera2inyl]-2-oxo.5-oxazolidinyl]methyl]acetamide 

To a solution of 5-formyl-2-derivative (100 mg, 0.22 mmol) in ethanol was 
added Sodium borohydride (solid, 17 mg, 0.44 mmol). The whole reaction mixture 
was stirred at 25°C for 60 hr. TLC of the reaction mixture in chloroform ; Methanol 
(9:1) showed a slower moving spot. The solvent was removed under reduced 
pressure. The residue was dissoved in chloroform and washed with water, dried over 
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anhydrous sodium sulphate and solvent was removed to give title compound in 70 mg 
as gum. 

8ppm (CDCI3) : 745 (d,lH), 7.06 (d,lH), 6.94 (d, 1H), 6.23 (dd.lH). 6.00 
(bs.lH), 4.70 (bs, 1H), 4.03 (t, 1H), 3.12 (bs, 4H), 2.69 (bs, 4H), 4.62 (s, 2H), 3.76- 
5 3.4 (m, 6H), 2.03 (s, 3H). 

Compound No. 64: (S)-N-[[3-[3-Fluoro-4-[N-l[4-{2-furyl(5-cyano)methyl}] 
piperaziny!]phenyl] -2-oxo-5-oxazolidinyi]methyl]acetamide 

(S)-N-[[3-t3-Fluoro-4-[N'l[4-{2-furyl(5-a]doxime)methyI}]pipera2inyl]phen- 
yl]-2-oxo-5-oxazolidinyl]methy]]acetamide (6126, 3.5g,0.76 mmol) was taken in 

10 CH 2 C1 2 (5 mL) and triethyl amine(1.5g, 1.5 mmol) was added and the reaction 
mixture was maintained at -78 U C. Triflic anhydride (4.3g, 1.5 mmol) in CH 2 C1 2 (2 
mL) was added dropwise after complete addition, the temperature of the reaction 
mixture was allowed to rise to r.t. in 2 hrs. The r.m. is concentrated under vacuum. 
H 2 0 (10 mL) was added and extracted with CH 2 CI 2 (3x10 mL). The combined 

15 organic layer was dried over Na 2 S0 4 , filtered and concentrated to obtain the title 

compound. 

NMR(CDC1 3 ); 7.44-6.10(m, 6H), 4.74(m,lH), 4.00(t, 2H), 3.73-3.62(m,5H), 
3.09-2.68 (m, 8H, ), 2.01 (s,3H) 

Compound No. 65: (S)-N-[[3-Fluoro-4-[N-l[4.{2-furyl(5-carboxy)methyl}J- 
20 piperazinyl]phenyI]-2-oxo-5-oxazolidinyl]methyl] acetamide 

The title compound was made using (S)^[[3-Fluoro-4-[N-l[4-{2-furyI(5- 
formyl)methyl}]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide in a 
solution of freshly prepared Ag20 and stirring for 30 min. The r.m, was filtered, 
acidified to pH 5 and extracted with EtOAc, dried over Na 2 S0 4 , filtered and 
25 concentrated. 

5ppm (CDC1 3+ MeOD) 8.01-7.03 (m, 5H), 4.81 (m, 1H), 4.07 (t, 1H), 3.8-3.3 
(m, 5H), 3.0(s,4H). 2.7 (s, 4H) 2.01(s,3H). 
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Compound No. 66: (S)-N-[[3-Fluoro-4-[N-l[5-(l>dioxane)-2-furylmethyl]piper- 
azinyl]phenyl]-2-oxo-5-oxazolidinyi]methyl] acetamide 

The title compound was made using (S)-N-[[3-Fluoro-4-[N-l[4^2-fury](5- 
formyl)methyl}]piperazinyl]phenyI]-2-oxo-5-oxazolidinyl]methyl] acetamide with 
5 1 ,3-propane diol and BF 3 etherate using standard literature procedures. 

Compound No. 67: (S)-N4[3-Fluoro-4-[N-lt5-(foriimmido)-2-furylinethyl]- 
pipera2inyl]phenyl].2-oxo-5-oxazolidinyl]methyl] acetamide 

The title compound was made reacting (S)-N-[[3-Fluoro-4-[N-l[4-(2-furyl- 
(5>carboxyethyl)methyl)piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 
10 with aqueous ammonia solution followed by wet extraction with ethyl acetate, 

5ppm (CDCI^ DMSO-d6 ) 7,46-6.37 (m, 6H), 4.7 (m, 1H), 4.0-3.4 (m, 5H), 
2.9 (s, 4H), 2.4 <s,4H )> 2.01 (s, 3H). 

Compound No. 68: (S)-N-[[3-Fluoro-4-[N-l[5-(morphoiine-l-carbony!)-2-furyl- 
methyI]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 

15 The title compound was made by reacting (S)-N-[[3-Fluoro-4-[N-l [4-{2-furyl- 

(5-carboxyethyl)methyl)piperazinyI]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 
with morpholine using standard literature procedure. 

Compound No. 69: (S)-N-[[3-Fluoro-4-[N-l[5-(4-(tert butoxy carbonyl)amino 
piperidine)-2-furylmethyl]piperazinyl]phenyl]-2-oxo-S-oxazolidinyl]methyl] 

20 acetamide 

The title compound was made by reacting (S)-N-[t3-Fluoro-44N-lL4-(2-furyl- 
(5-carboxy)methyl)piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide with 
thionyl chloride and 4-(tert butoxy carbonyl)amino piperidine. 

While the present invention has been described in terms of its specific 
25 embodiments, certain modifications and equivalents will be apparent to those skilled 
in the art and aie intended to be included within the scope of the present invention. 
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CLAIMS: 



1 . A compound having the structure of Formula T 



10 



yd— (CH 2 )n 
-T — W — X C N — 
V — (CH 2 )n 



FORMULA I 




and its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 
prodrugs or metabolites, wherein 
15 T is five to seven membered heterocyclic ring, aryl, substituted aryl, bound to 

the ring C with a linker W and the heterocyclic and aryl rings are further 
substituted by a group represented by R, 

wherein R is selected from the group consisting of alkyl (Ci-Qs), halogen, 
-CN, COR 5 , COOR 5 , N(R*,R 7 ), CON (R 6 , R 7 ), CH 2 N0 2 , N0 2 , CH 2 R 8> CHR 9 , 

20 -CH = N-ORio* -C-CH-R 5 , wherein R 5 is selected from the group consisting 

of H, optionally substituted C r Ci 2 , alkyl, Cyi 2 , cycloalkyl, aryl t heteroaryl; R 6 
and R 7 are independently selected from the group consisting of H, optionally 
substituted Cn 2 alkyl, C 3 -n cycloalkyl, C r6 alkoxy; R 8 and R 9 are 
independently selected from the group consisting of H, Ci^ alkyl, F, CI, Br, 

25 Ci-a alkyl substituted with one or more of F, CI, Br, I, OR 4 , SR4, N(R6,R 7 ) 

wherein R 4 is selected from the group consisting of H, C r!2 alkyl, C^ 12 
cycloalkyl, alkoxy, Ct-6 alkyl substituted with one or more F, CI, Br, I or 
OH and R 6 and R 7 are the same as defined earlier, R 10 is selected from the 
group consisting of H, optionally substituted Cm2 alkyl, C 3 -i 2 cycloalkyl, C,_ 6 , 

30 alkoxy, alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 
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XisCH,CH-S, CH-0 andN; 

Y and Z are independently selected from the group consisting of hydrogen, 
C^ alkyl, C3_i2 cycloalkyl, Co-3 brid g in S S rou Pi 

U and V are independently selected from the group consisting of optionally 
substituted C^g alkyl , F, CI, Br, Cm2 alky! substituted with one or more of 
F, CI, Br, I, preferably U and V are hydrogen or fluoro; 
W is selected from the group consisting of CH2, CO, CH2NH, -NHCH2, - 
CH 2 NHCH 2 , -CH 2 -N (R„) CH 2 - , -CO-CO-, CH 2 ( R n ) N CH ( R„) , S, 
CH2(CO), N(Rn) wherein R n is hydrogen, optionally substituted with C 1.12 
alkyl, C3.12 cycloalkyl, Ci^ alkoxy, C 1^ alkyl , aryl , heteroaryl; and 

Ri is selected from the group consisting of - NHC(=0)R 2 wherein R 2 is 
hydrogen , Cm alky), C 3 . 12 cycloalkyl, Ci. 6 alkoxy, C^ alkyl 
substituted with one or more of F, CI, Br, I or OH; N(R 3 , R 4 ) ; -NR 2 C(=S) R 3 : 
-NR 2 C(=S)SR3 wherein R 2 is the same as defined above and R* and R 4 are 
independently selected from the group consisting of H, C1.12 alkyl, C3.12 
cycloalkyl, alkoxy, C i_6 alkyl substituted with one or more of F, CI. Br, 
Tor OH. 
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2. A compound having structure of Formula IT 




FORMULA II 

and its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 
prodrugs or metabolites wherein 

MisO,S,NH, orNCHb; 

X is CH, CH-S, CH-0 and N; 

Y and Z are independently selected from the group consisting of hydrogen, 
Cl_6 dty 1 " c 3-12 cycloalkyl, Cq-3 bridging group; 

U and V are independently selected from the group consisting of optionally 
substituted C[,g aJkyl, F, CI, Br, C^\2 alkyl substituted with one or more of 
F, CI, Br, I, preferably U and V are hydrogen or fluoro; 
W is selected from the group consisting of CH 2 , CO, CH 2 NH, -NHCH 2 , -CO- 
CO-, -CH 2 NHCH 2 , -CH 2 -N (R n ) CH 2 - , CH 2 ( R„) N CH ( R„) , S, 
CH 2 (CO), N(Rn) wherein R\ \ is hydrogen, optionally substituted with C j. 
12 alkyl, C^\2 cycloalkyl, Cj.g alkoxy, C \^ alkyl , aryl , heteroaryl except 
when M=S, Q=P=H, W= (C=0); 
n is an integer in the range from 0 to 3; and, 

Q and P are independently selected from the group consisting of hydrogen, - 
CN, COR 5 , COOR5, N (R 6 , R ? ), CON (R 6 ,R 7 ), CH 2 N02, NO r CH 2 R 8 , CHR 9 , - 
CH=N-ORjo, C=CH-R 5 , wherein R 5 is selected from the group consisting of 
H, optionally substituted C M2 alkyl, C^ 12 cycloalkyl, aryl, heteroaryl; R 6 and 
R 7 are independently selected from the group consisting of H, optionally 
substituted C ]n alkyl, C 3 |2 cycloalkyl, C l 6 alkoxy; Rg and R9 are 
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independently selected from the group consisting of H, C ] 6 alkyl ,F, CI, Br, 
C M2 alkyl substituted with one or more of F, CI, Br, I, OR 4 , SR 4 , wherein R 4 is 
selected from the group consisting of H, Cm alkyl, C3.12 cycloalkyl, C^ 
alkoxy, Ct- 6 alkyl substituted with one or more F, CI, Br, I or OH, N(R*, R 7 ), 
Rio is selected from the group consisting of H, optionally substituted C, |2 
alkyl, C 3 J2 cycloalkyl, C ] 6 alkoxy, C j_6 alkyl , aryl , heteroaryl except W= 
(CO), Q and P =H and M=S, ring C in Formula II is 6-8 mernbered or of larger 
size and the larger rings have either two or three carbons between each 
nitrogen atom, comprising of 

Y \ Y 

-r> Tft ^ 

z-^-v tKy- 

and may be bridged to form a bicyclic system as shown below, 

AAA 

-X w N- -X^ -X w N- 

ring C is optionally substituted by Y and Z with alkyl groups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyls or bridging alkyl groups are as shown below; 

4-> 

-\_r -"j*- 

six mernbered ring C with X = -CH-(NR n ), (wherein Rn is the same as 
defined earlier) is selected from the group consisting of the following rings; 

r^y- 
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JCH 2 )n .(CH 2 )n 

5 



10 



15 



20 




3. The compound of claim 2 having the structure of Formula III, when M=S 




FORMULA III 

wherein P, Q, U, V, X, Y, Z, W and n in Formula III are as defined earlier for 
25 Formula II. 
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5 

5. 

10 

15 
20 



The compound of claim 2 having the structure of Formula fV\ when M=0 



wherein P, Q, U, V, X , Y, Z, W and n in Formula IV are as defined earlier 
for Formula II. 

Compound selected from the group consisting of 

1. (S)-N-[[3-[3-F]uoro-4.[N-l-[4-(2-furoyl)piperazinyl]]phenyl]-2-oxo-5- 
oxazolidinyl] methyi]acetamide 

2. (S)«N4[3-[3-Fluoro-4-[N-l[4-(2-furyI(5-formyl)methyl)]piperazinyl] 
phenyl]-2-oxo-5-oxazolidinyl]methyI]acetamide 

3. (S)-N-[[3-Ruoro^N4[4-(2-^^ 
phenyl]-2-oxo-5-oxazolidinyI]methyl]acetamide 

4. (S>N-[[3-Fluoro-4-rN-l[4-(5-bromo-2-furoyl)]piperazinyl]pheny3]-2-oxo-5- 
oxazolidinyl] methyl]acetamide 

5. (S)-N-[[3-Fluoro-4-[N-l[4-(5*chloromethyK2-furoyl)piperaziny]]phenyl]-2- 
oxo-5-oxazolidinyl]methyl]acetamide 

6. (S>N-[[3-Fluoro-4'[N-l[4-(5-nitro-2-furoyl)piperazinyl]phenyl]-2-oxo-5- 
oxazolidinyl] methyl]acetamide 

7. (S)-N[[3-[3-Fluoro-4-[N-l[4-{2-{2-thienyl)dicarbonyl}]piperazinyl]phenyl]2- 
oxo-5-oxa2olidinyl]methyl]acetamide 

8. (S)-N[[3-[3-Ruoro-4-[N-l[4-(3-furoyl)]piperazinyl]phenyl]2-oxo-5- 
oxazolidinyl]methyl] acetamide 

9. (S)-N[[3-[3-Fluoro-4-[N- 1 [4-{ 2-furyl(5-bromo)methy] } ]piperazinyl]phenyl 
]2-oxo-5-oxazolidinyl]methyl]acetamide 




V 



FORMULA IV 
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10. (S)-N[[3-[3-Fluoro^-[N-l[4-{2-thienyI(5- 

chloro)methyl)]piperazinyl]phenyl]2-o^^ 
H.(S)-N[[3-[3-Fluoro^-[N-l[4-^^ 

oxazolidinyl] methyl]acetamide 
5 12. (S)-N-[[3-[3-Fluoro-4-[N-l [4-(2-thienylmerhyl)]piperazinyl]phenyl]-2-oxo- 

5-oxazolidinyl]methyl]acetamide 

13. (SVN[[3-[3-Fluoro-4-[N-l[4^(2-thienylacetyI)]piperaziny1]pheny]J2-oxo-5- 

oxazolidinyl] methyl]acetamide 

14. (S)-N-[[3-[3-FIuoro-4-[N-l[4-^^^ 

10 phenyl]-2 oxo-5-oxazolidinyl]methyl]acetamide 

15. (S)-N-[[3-[3-fluoro-4-[N-l-[4-(2-^ 
2-oxo-5-oxazo)idinyl]methyl]acetarnide. 

16. Hydrochloride salt of (S)-N-[[3-Fluoro-4-[N-l [4-{ 2-furyl(5-nitro)methyl }] 
piperazinyl] phenyl]-2-oxo-5-oxazoHdinyl]methyl]acetamide 

15 17. Citrate salt of (S)-N-[[3-Fluoro^-[N-l[4^{2-furyl(5^nitro)methyl}] 

piperazinyl] phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

18. (S)-N[[3-[3-Fluoro-4-[N-l[4-(2-pyro^ 
oxazolidinyl]rnethyJ]acetamide 

19. (S)-N[[343-FIuoro-44N-l[4-^ 

20 phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

20. (S)-N[[3-[3-Fluoro-4-[N- 1 [4-(3-furylmethyl)]piperazinyl]phenyl]2-oxo-5- 
oxazolidinyl] methyl]acetamide 

21. (S)-N[[3-[3-Fluoro-44N-U4^ 
phenyl]2'Oxo-5-oxazolidinyl]methyl]acetamide 

25 22.(S)-N[[3-[3-Fluoro-44N-l^^^ 

phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

23 . (S>N [[3-[3-Fluoro-4-[N- 1 [4- ( 2-thienyl(5-nirro)methyl } ]piperaziny I] 
phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

24. (S>N[[3-[3-Fluoro-4-[N- 1 [4- [2-furyl { 5-(N-thiomorpholiny))methyl } methyl] 
30 piperazinyl]pheny!]2-oxo-5-oxazolidinyl]methy]]acetamide 

25. (S)-N[[3-[3-Huoro^[N-U^ 

piperazinyl] phenyI]2-oxo-5-oxazolidinyl]methyl]acetarnide 
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26. (S)-N-[[3-Fluoro-4-[N-l[4M2-fury](5-acetoxymethy])methyl}]piperazinyl] 
phenyl]-2-oxo-5-oxazolidinyl]methy]]acetamide 

27. (S)-N-[[3-Huoro-4-[N-l[4-{2-tto^ 
2-oxo-5-oxazolidiny]]methyl]acetamide 

5 28. (S)-N-[[3-FIuoro-4-[N-l[4.(5-nitro-2-furylmethyl)piperazinyl] phenyl]- 2- 

oxo oxazolidinyl]methy]]dichloroacetamide 

29. (S)-N[[3-[3-Euoro-4-[N-l[4-(5-niiro-2-thienoyl)]piperazinyl]phenyl]2-oxo- 
5-oxazolidinyl]methyl]acetamide hydrochloride 

30. (S^N[[3-[3-Fluoro-4.[N-lt4.(2^2•-diphenyl.2 , hydroxy acetyl 
10 )]piperaziny]]phenyI]2-oxo-5-oxazolidinyl]methyl]acetamide 

31. (S)-N-[r343-FIuoro[4-[3Kic^5a > 6u)-6-[NK5-nilro-2-furoy])-N- 
methyI]amino]-3-azabicyclo-[3.1.0]hexane]pheny!]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

32. (S)-N-[[3-[3-Fluoro[4^^ 

15 azabicyclo-[3. 1 .0]hexane]phenyl]-2-oxo-5-oxazo!idinyl]methyl]acetamide 

33. (S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-( 5-bromo -2-furoy])-N-methyl] 

amino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl] 
methyljacetamide 

34. (S)-N-[[3-[3-Fluoro[4-[3-(la5o^6a)-6-[N-(5-nitro-2-thienylmethyl^N^ 
20 methyl]amino]-3-azabicyclo-[3.LO]hexane]phenyl]-2-oxo-5- 

oxazo li di n yl ] met hy 1] acet am i de 

35. (S)-N-[[3-[3-Fluoro[4-[3-(la,5a r 6a)-6-[N-( 5-nitro-2-furylmethyl>N- 
methyl] amino>3-azabicycIo-[3.1.0Jhexane]phenyl]-2-oxo-5-oxazolidinyl] 
methyljacetamide 

25 36.(S)-N-[[3-[3-Fluoro[4-t3-(la t 5a,6a)-6^[N-(5-fonnyl-2-furylmethyl).N^ 
methyl] amino-methyl]-3-azabicyclo-[3.1.0]hexane]phenyI]-2-oxo-5- 
oxazolidinyij methyljacetamide 

37.(S)-N-[[3-[3-Fluorot4-[3-(la,5a,6a)-6-[N.(5-carboxyethyl-2-furylmethyl)- 
N-methyl] aminomethyl]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5- 
30 oxazolidmyljmethyl] aeetamide 
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38. (S>N-[[3-[3-Fluoro[4-[3-(la > 5a > 6a)-6-[N-(2-thiopheneacetyl)-N- 
methyl]aminoniethyl]-3-a2abicyclo-[3.1.0]hexane]phenylJ-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

39. (S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-(5-nitro-2^hienylmethyl)-N- 
5 methyl]amino-methyl>3-azabicyclo-[3.1.0]hexane]phenylJ-2-oxo-5- 

oxazolidinyljmethyl] acetamide 

40. (S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-(5-nitro-2-furylmethyl)-N- 
methyl]araino-methyl]-3-azabicycIo-[3.L0]hexane]phenyl]-2<oxo-5- 
oxazo1idinyl]methyl]acetamide 

10 41. (S)-N4[3-[4-[4-(N-methylrN-2fu^ 

fluorophenyl]-2-oxo-oxazolidin-5-yl Jmethyl] acetamide 

42. (S)-N-[[3-[4-[4-(N-methyl-^ 
fluorophenyl]-2-oxo-oxazolidin-5-yl] methyl]acetamide. 

43. (S)-N-[[344-[4-(N-methyl-^ 

15 fluorophenyl]-2-oxo-oxazolidin-5-ylJ methyljacetamide 

44. (S)-N-[[3-[4-[4-(N-me^ 
fluorophenyl]-2-oxo-oxazoHdin-5-yl ] methyl] acetamide 

45. (S)-N-[[3-[4-[4-(N-methyl-N-3- furoyl)aminopiperidine-l-yl]-3- 
fluorophenyl]-2-oxo-oxazo!idin-5-yl |methyl]acetamide. 

20 46. (S)-N-{ 3-[4-[4-(N-methyl, N- 2-furoyl )aminopiperidine-l-yl]-3- 

fluorophenyl]-2-oxo-oxazolidin-5-yl methyl ]acetamide 

47. (S)-N-{3-[4-[4-(N-methyl,2-thiopheneacetyl)aminopiperidine-l-yl]-3- 
fluorophenyl]-2-oxo oxazolidin-5-yl rnethyl]acetaraide 

48. (S)-N-[[3-[4-[4-(N-methyl-N-2furylmethyl) aminopiperidine-1 -ylJ-3- 
25 fluorophenyl]-2-oxo-oxazolidin-5-yl ]methyl]acetamide 

49. (S)-N-[[3-[4-[4KN-methyI-N-3-furyl )aminopiperidine-l-yl]-3-fluorophenyl]- 

2- oxo-oxazolidin-5-yl] methyljacetamide. 

50. (S)-N-[[3-[4-[4-(N-methyl-N-2-furyl(5-nitro)methyl)aminopiperidine-l-yl]- 

3- fluorophenyl]-2-oxo-oxazolidin-5-yl] methyljacetamide. 

30 51. (S>N-[[3-[4-[4KN-methyl-N-2-ihienyl(5-nitro)methyl)aininopiperidine-l- 

yl]-3-fluorophenyl]-2-oxo-oxazolidin-5-y!J methyljacetamide. 
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52. (S)-N-[[3-[4-[4-(N-met^ 
fluorophenyl]-2-oxo-oxazolidin-5-yl ]methyl]acetamide. 

53. (S)-N-[[3-[4-[4-(N-niethy1-N-(5-methyl-2-thienyImethyl)aniinopiperidin 
yl]-3-fluorophenyl]~2-oxo-oxazo]idin-5-yl] m ethyl ]acet amide 

5 54. (S)~N-{ 3-[4-t4-(N-methyl>(5-bromo)thienylmethyl)aniinopipcridinc- 1-yl]- 

3-fluorophenyl]-2-oxo-oxazolidin-5-y] methyljacetamide 

55. (S)-N[[3-[3-Huoro.4-[N-l[4-{2-furyl(5-formyl)methyI}]h 
phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

56. (S)-N[[3-[3-Fluoro^[N-l[4>(2-thienylacetyl)]homopiperazinyl]phenyl]2^ 
10 oxo-5-oxazolidinyl]methyl]acetamide 

57. (S)-N[[3-[3-Fluoro-4-[N-l[4-{^^^ 
phenyl]2-oxo-5-oxazolidinyl]methyl]acetamide 

58. (S)-N[[3-[3-fluoro-4-[N-l^ 
5-oxazolidinyl]methyl]acetamide 

15 59. Preparation of (S)-N-[[3-[3-fluoro-4-[N-l {2-furyI-[4-(5-difluoromethyI) 

methyl}]pipeiminyl]-2-oxo-5-oxazolidinyl]-methyl]a(Xtarnide. 

60. (S>N-[[3-[3-Fluoro-4-[N-l-[4-(2>fury)-(5-aldoxime)methyl)] piperazinyl] 
pheny1]-2-oxo-5-oxazolidinyl]methyl]acetamide 

61. (S)-N-[[3-[3-Fluoro^-[N-l[4-{ 2-furyl(5-aldoxime(methy]-4-(N- 
20 carboxyaminophenyl acetate) methyl }]piperazinyl]pheiiyl]-2-oxo-5- 

oxazolidinyl]methyl]acetarnide 

62. (S)-N-[[3-[3-Fluoro-4[N-H4-{2-f^ 
pbenyl]-2-oxo-5-oxazolidinyl]-methyl]acetarnide 

63. Preparation of (S)-N-[[3-[3-Fluoro-4-[N-l {2-furyl-[4-(5-hydroxymethyl) 
25 methyl } ] piperazinyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

64. (S)-N-[[3-[3-Ruoro-4-[N-l[4^^^ 
-2-oxo-5-oxazolidinyl]methyl]acetainide 

65. (S)-N-[[3-Fluoro-4-[N-l [4-{2-furyI(5-carboxy)methyl }]piperazinyl]phehyl]- 
2-oxo-5-oxazolidinyl]methyl] acetamide 

30 66. (S)-N-[[3-Fluoro^-[N-l[5-^ 

2-oxo-5-oxazoIidinyl]methyl] acetamide 
67. (S)-N-[t3-Fluoro-4-[N-l[5-(formamido)-2-furylmethyl]piperazinyl]phenyl]- 
2-oxo-5-oxazolidinyl]methyl] acetamide 
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68. (S)-N-[[3-Fluoro-4-[N-I[5-(morpholine-l-carbonyl)-2- 
furylmethyl]piperazinylJphenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 

69. (S)-N-[[3-Fluoro-44N-i[5-(4-(tert butoxy carbon yl)arnino piperidine)-2- 
furylmethyl]piperaziny!]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 

70. (S)-N-[[3-Fluoro>4-tN-l[4-{(Z)-2-methoxyimino-2^(2- 
fury1)acetyl}]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]inethyl]acetaniide 

7L(S)-N-[[3-[3-Fluoro[4-[3-(la»5a,6a)-6-[N-(2-thiopheneacetyl)-N- 
methyl]amino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

72. (S)-N-[[3-[3-Fluoro[4-[3-(la,5a,6a)-6-[N-( 5-formyl-2-furylmethyl)-N- 
methyl]amino]-3-azabicyclo-[3.1.0]hexane]phenyl]-2>oxo-5-oxazolidinyl] 
methyljacetamide 

73. (SJ-N-tP-tS-Fluoro^-^^Ic^SafiaJ-e-rN-C 3-thienoyl)-N-methyl]amino]-3- 
azabicyclo[3.1.0]hexane]phenyl]-2-oxo-5-oxazo!idinyl] methyljacetamide 

74. (S)-N-[[3-[3-fluoro-4-[N-l {2-furyl-[4-(5-fluoromethyl) 
methyl J ]piperazinyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide. 

6. A pharmaceutical composition comprising the compound of claims 1, 2, or 5 
and a pharmaceutical acceptable carrier. 

7. A pharmaceutical composition comprising a pharmaceutical^ effective 
amount of compound according to claims 1, 2, or 5, or a physiologically acceptable 
acid addition salt thereof with a pharmaceutical acceptable carrier for treating 
microbial infections. 

8. A method of treating or preventing microbial infections in a mammal 
comprising administering to the said mammal, the pharmaceutical composition 
according to claim 7. 

9. The method according to claim 8 wherein the microbial infections are caused 
by gram-positive and gram-negative bacteria. 
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10. The method according to claim 9 wherein gram-positive bacteria are selected 
from the group consisting of staphylococcus spp., streptococcus spp. (including 
pneumoniae cocci), enterococcus spp., bacillus spp., corynebacterium spp M Clostridia 
spp., pcptostreptococcus spp M listeria spp. and legionella spp. 

11. A method of treating or preventing aerobic and anaerobic bacterial infections 
in a mammal comprising administering to said mammal, a therapeutically effective 
amount of a compound having the structure of Formula I 




FORMULA I 



or its pharmaceutical^ acceptable salts, enantiomers, diastearomeis, N-oxides, 

prodrugs or metabolites, wherein 

T is five to seven membered heterocyclic ring, aryl, substituted aryl, bound to 
the ring C with a linker W and the heterocyclic and aryl rings are further 
substituted by a group represented by R, 

wherein R is selected from the group consisting of alkyl (Ci-C*), halogen, - 
CN, COR 5 ,COOR 5 , N(R«,R7), CON (R 6 , R 7 ), CH 2 N0 2 , N0 2 , CH 2 R 8 , CHR 9 , - 
CH = N-ORjo, -C=CH-Rs, wherein R 5 is selected from the group consisting of 
H, optionally substituted Cj-Ci2, alkyl, C 3 -i 2 , cycloalkyl, aryl, heteroaryl; R 6 
and R7 are independently selected from the group consisting of H, optionally 
substituted Cj-12 alkyl, C 3 -t2 cycloalkyl, C r6 alkoxy; R 8 and R9 are 
independently selected from the group consisting of H, alkyl, F, CI, Br, 
Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR 4 , SR 4 , N(R 6 J^ 7 ) 
wherein R4 is selected from the group consisting of H, C1-12 alkyl, C3.12 
cycloalkyl, Cu alkoxy, Cue alkyl substituted with one or more F, CI, Br, I or 
OH and R 6 and R 7 are the same as defined earlier, Rio is selected from the 



-103- 



WO 03/007870 



PCT/TB02/01609 



group consisting of H, optionally substituted C M2 alkyl, C3-12 cycloalkyl, d-6, 
alkoxy, Ci* alky], aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

XisCH.CH-S, CH-0 andN; 

Y and Z are independently selected from the group consisting of hydrogen , 
C1.6 alkyl, C3.12 cycloalkyl, Cq_3 bridging group; 

U and V are independently selected from the group consisting of optionally 
substituted Ci_6 alk yl ' F - CI, Br, Ci_i 2 alkyl substituted with one or more of 
F, CI, Br, I, preferably U and V are hydrogen or fluoro; 
W is selected from the group consisting of CH 2 , CO, CH 2 NH, -NHCH 2 , - 
CH 2 NHCH 2 , -CH 2 -N (R„) CH 2 - , -CO-CO-, CH 2 ( R n ) N CH ( R„) , S, 
CH 2 ( CO), N(Rn) wherein Ru is optionally substituted with C \.\2 alkyl, C3. 
12 cycloalkyl alkoxy, C alkyl » aryl , heteroaryl; and 

Rj is selected from the group consisting of - NHC(=0)R 2 wherein R 2 is 
hydrogen , Cj_i 2 alkyl, 03. i 2 cycloalkyl, C^ alkoxy, Ci_6 alkyl 

substituted with one or more of F, CI, Br, 1 or OH; N(R 3 , R 4 ) ; -NR 2 C(=S) R 3 : 
-NR 2 C(=S)SR3 wherein R 2 is the same as defined above and R 3 and R 4 are 
independently selected from the group consisting of H, Ci_i 2 alkyl, C^]2 
cycloalkyl, Cj.g alkoxy, C j.g alkyl substituted with one or more of F, CI, Br, 
I or OH. 
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12. A method of treating or preventing aerobic and anaerobic bacterial infections 
in a mammal comprising administering to said mammal, a therapeutically effective 
amount of a compound having the structure of Formula II 



5 




NHCOCH3 



10 FORMULA II 

or its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 
prodrugs or metabolites wherein 

M=0,S,NHorN-CH 3 , 

XisCH, CH-S, CH-O andN; 

15 Y and Z are independently selected from the group consisting of hydrogen , 

Ci_6 alkyl, C3.12 cycloalkyl, Cr>3 bridging group; 

U and V are independently selected from the group consisting of optionally 
substituted C^g alkyl, F, CI, Br, C\_\2 alkyl substituted with one or more of 
F, CI, Br, 1, preferably U and V are hydrogen or fluoro; 

20 W is selected from the group consisting of CH 2 , CO, CH 2 NII, -NHCH 2 , 

-CH 2 NHCH 2) -CH 2 -N (R„) CH 2 - , CH 2 ( Rn) N-, -CO-CO-, CH ( R n ) , S, 
CH 2 ( CO), N(Rn) wherein Rn is hydrogen, optionally substituted with C 1. 
12 alkyl, C3_i2 cycloalkyl, Ci_6 alkoxy, C i.g alkyl , aryl , heteroaryl except 
when M=S, Q=P=H, W=(C=0); 

25 n is an integer in the range from 0 to 3; and, 

Q and P are independently selected from the group consisting of hydrogen, - 
CN, COR 5 , COOR 5 , N (R 6 , R ? ), CON (R^), CH 2 N0 2) NO ? , CH 2 R 8 , CHR* - 
CH=N-ORio, C=CH-R 5 , wherein R 5 is selected from the group consisting of 
H, optionally substituted C { 12 alkyl, C 3 _ |2 cycloalkyl, aryl, heteroaryl; R 6 and 
30 R 7 are independently selected from the group consisting of H, optionally 
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substituted C M2 alkyl, C 312 cycloalkyl, C J-6 alkoxy; R 8 and R 9 are 
independently selected from the group consisting of H, C 16 alkyl ,F, CI, Br, 
C, l2 alkyl substituted with one or more of F, CI, Br, I, OR4, SR4, wherein R 4 is 
selected from the group consisting of H, C rJ2 alkyl, C3.12 cycloalkyl, Cue 
alkoxy, C)* alkyl substituted with one or more F, CI, Br, I or OH, N(R*, R7), 
R, 0 is selected from the group consisting of H, optionally substituted C |32 
alkyl, C 3 12 cycloalkyl. C u6 alkoxy, C i_ 6 alkyl , aryl , heteroaryl except W= 
(CO), Q and P =H and M=S, ring C in Formula II is 6-8 membered or of larger 
size and the larger rings have either two or three carbons between each 
nitrogen atom, comprising of 



Y T T 

-£X "O "£> 

and may be bridged to form a bic^clics$kem a?shown below, 

A A R 
-» w - -y- 

ring C is optionally substituted by Y and Z with alkyl groups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyls or bridging alkyl groups are as shown below: 

v, 

-\_r -"u- -w - 

six membered ring C with X = -CH-(NRu), (wherein Ru is the same as 
defined earlier) is selected from the group consisting of the following rings; 

y&- 



R11 Ri^ 
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13. A method of treating or preventing aerobic and anaerobic bacterial infections 
in a mammal comprising administering to said mammal, a therapeutically effective 
amount of a compound namely, (S)-N-[[3-Fluoro-4-[N- 1[4-{ 2-furyl(5^ 
nitro)methyl}]piperazinyl] phenyl)-2-oxo-5-oxazolidinyl]methyl] acetamide 
hydrochloride. 
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14. A method of treating or preventing catheter infections and foreign body or 
prosthesis infections in a mammal comprising administering to said mammal, a 
therapeutically effective amount of a compound having the structure of Formula I 




FORMULA I 

or its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 

prodrugs or metabolites, wherein 

T is five to seven membered heterocyclic ring, aryl, substituted aryl, bound to 
the ring C with a linker W and the heterocyclic and aryl rings are further 
substituted by a group represented by R, 

wherein R is selected from the group consisting of alkyl (Ci-QO, halogen, - 
CN, COR 5 ,COOR 5 , N(R 6 ,R 7 ), CON (R 6 , R 7 ), CH 2 N0 2 , N0 2 , CH 2 R 8 , CHR 9 , - 
CH ~ N-ORjo, - =CH-R 5 , wherein R 5 is selected from the group consisting of 
H, optionally substituted C,-Ci 2 . alkyl, C 3 - 12 , cycloalkyl, aryl, heteroaryl; R 6 
and R 7 are independently selected from the group consisting of H T optionally 
substituted Cj-12 alkyl, C3-12 cycloalkyl, C r6 alkoxy; R 8 and R 9 are 
independently selected from the group consisting of H, d- 6 alkyl, F, CI, Br, 
C rj2 alkyl substituted with one or more of F, CI, Br, I, OR4, SR 4 , N(R6,R 7 ) 
wherein R* is selected from the group consisting of H, C1-12 alkyl, C3.12 
cycloalkyl, Cj. 6 alkoxy, Q^s alkyl substituted with one or more F, CI, Br, I or 
OH and R 6 and R 7 are the same as defined earlier, Rio is selected from the 
group consisting of H, optionally substituted Cm2 alkyl, C3-i 2 cycloalkyl, Cm*. 
alkoxy, Cm alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

X is CH, CH-S, CH-0 and N; 
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Y and Z are independently selected from the group consisting of hydrogen , 
Ci-6alkyl,C3_] 2 cycIoalkyl, Co. 3 bridging group; 

U and V are independently selected from the group consisting of optionally 
substituted C^ 6 alky] , F, CI, Br, alkyl substituted with one or more of 

F, CI, Br, I, preferably U and V are hydrogen or fluoro; 
W is selected from the group consisting of CH2, CO, CH2NH, -NHCH2, - 
CH 2 NHCH 2 , -CH 2 -N <R„) CH 2 -CO-CO-, CH 2 (R„) N CH (R„) , S, 
CH 2 (CO), N(Rn) wherein R u is optionally substituted with Ci_i 2 alkyl, C3. 
12 cycloalkyl, Ci_6 alkoxy, Ci_6 alkyl , aryl , heteroaryl; and 

Ri is selected from the group consisting of - NHC(=0)R 2 wherein R 2 is 
hydrogen , C M2 alkyl, C 3 . 12 cycloalkyl, C]_ 6 alkoxy, C]^ alkyl 
substituted with one or more of F, CI, Br, I or OH; N(R 3 , R 4 ) ; -NR 2 C(=S) R 3 : 
-NR 2 C(=S)SR3 wherein R 2 is the same as defined above and R 2 and R 4 are 
independently selected from the group consisting of H, Cm alkyl, C 3 _!2 
cycloalkyl, C]. 6 alkoxy, C ^ alkyl substituted with one or more of F, CI, Br, 
for OH. 



15. A method of treating or preventing catheter infections and foreign body or 
prosthesis infections in a mammal comprising adminstering to said mammal, a 
therapeutically effective amount of a compound having the structure of Formula II 




FORMULA II 

or its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 
prodrugs or metabolites wherein 
M=0, S, NH or N-CH 3 ; 
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XisCH, CH-S,CH-0 andN; 

Y and Z are independently selected from the group consisting of hydrogen , 
Ci-6 alkyl, C3.12 cycloalkyl,. Co-3 bridging group; 

U and V are independently selected from the group consisting of optionally 

substituted Ci^ alkyl, F, CI, Br, C^n alkyl substituted with one or more of 

F, CI, Br, I, preferably U and V are hydrogen or fluoro; 

W is selected from the group consisting of CH2, CO, CH2NH, -NHCH2, 

-CH 2 NHCH 2 , -CH 2 -N (R„) CH 2 - , -CO-CO-, CH 2 (Rn) N - f CH (R n ) , S, 

CH2(CO), N(R M ) wherein Rn is hydrogen, optionally substituted with Ci_i2 

alkyl, C3.12 cycloalkyl, alkoxy, C^ alkyl, aryl, heteroaryl except 

when M=S, Q=P=H, W=(C=0); 

n is an integer in the range from 0 to 3; and, 

Q and P are independently selected from the group consisting of hydrogen, - 
CN, COR s , COOR 5 , N (R 6 , R ? ), CON (R 6 ,R ? ), CH 2 N0 2 , NO a , CH 2 R 8 , CHR 9 , - 
CH=N-OR l0 , C=CH-R 5 , wherein R5 is selected from the group consisting of 
H, optionally substituted C M2 alkyJ f C yn cycloalkyl, aryl, heteroaryl; R 6 and 
R 7 are independently selected from the group consisting of H, optionally 
substituted C {{2 alkyl, C 3 . |2 cycloalkyl, C^ alkoxy; Rg and R 9 are 
independently selected from the group consisting of H, C^ alkyl ,F, CI, Br, 
C M2 alkyl substituted with one or more of F, CI, Br, I, OR4, SR4, wherein R* is 
selected from the group consisting of H, C r , 2 alkyl, C3.12 cycloalkyl, Cm 
alkoxy, C h6 alkyl substituted with one or more F, CI, Br, I or OH, N(R 6 , R?)> 
R,o is selected from the group consisting of H, optionally substituted C ] [2 
alkyl, C 3 12 cycloalkyl, C 16 alkoxy, C i_g alkyl , aryl , heteroaryl except W= 
(CO), Q, P =H and M=S ring C in Formula 11 is 6-8 membered or of larger 
size and the larger rings have either two or three carbons between each 
nitrogen atom, comprising of 



Y 



Y 



Y 
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and may be bridged to form a bicyclic system as shown below 

A A A 

" X W^ " X y»- -Co- 
ring C is optionally substituted by Y and Z with alkyl groups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyls or bridging alkyl groups are as shown below 

Vx 4-n 

-yr -O 

six mentbered ring C with X = -CH.(NR„), (wherein R„ is the same as 
defined earlier) is selected from the group consisting of the following rings; 

v£> >4> yt>- 



— X 




(CH 2 )n 

-<z_> 



rCt- -Civ 
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LU-CJfl 



/IT 




isr 



16. A method of treating or preventing catheter infections and foreign body or 
prosthesis infections in a mammal comprising adminstering to said mammal, a 
therapeutically effective amount of a compound namely, (S>N-[[3-Fluoro-4-[N-l[4- 
{2-furyl(5-nitro)methyl}]pipera2inyl]phenyl]-2-oxo-5-oxa2o1idinyl]methy1]acetamide 
hydrochloride. 

17. A process for preparing a compound of Formula I 



and its pharmaceutical^ acceptable salts, enantiomers, diastearomers, N-oxides, 
prodrugs or metabolites, wherein 

T is five to seven membered heterocyclic ring, aryl, substituted aryl, bound to 
the ring C with a linker W and the heterocyclic and aryl rings are further 
substituted by a group represented by R, 

wherein R is selected from the group consisting of alkyl (C1-C6), halogen, - 
CN, COR 5 ,COOR 5 , N(R 6 ,R 7 ), CON (R*, R 7 ), CH 2 N0 2 , NO2, CH 2 R 8 , CHR 9 , - 
CH = N-OR10, -C=KDH-R5, wherein R 5 is selected from the group consisting of 



R T — W — X C N 




Ri 



FORMULA I 
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H, optionally substituted C r C| 2 . alky], C 3 -i 2 , cycloalkyl, aryl, heteroaryl, R 6 
and R 7 , are independently selected from the group consisting of H> optionally 
substituted Ci-12 alkyl, C 3 - J2 cycloalkyl, d-* alkoxy; R 8 and R 9 are 
independently selected from the group consisting of H, Ci. G alkyl, F, CI, Br, 
5 C,-,2 alkyl substituted with one or more of F, CI, Br, I, OR 4l SR 4 , N(R G ,R 7 ) 

wherein R 4 is selected from the group consisting of H, Cri2 alkyl, C3.12 
cycloalkyl, C\* alkoxy, C1-6 alkyl substituted with one or more F, Q, Br, 1 or 
OH and R 6 and R 7 are the same as defined earlier, R I0 is selected from the 
group consisting of H, optionally substituted C M2 alkyl, Cy {2 cycloalkyl, Ci- 6 , 
10 alkoxy, Ci 6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

X is CH, CH-S, CH-0 and N; 

Y and Z are independently selected from the group consisting of hydrogen, 
C t 6 alkyl, C 3 l2 cycloalkyl, C M bridging group; 

15 U and V are independently selected from the group consisting of optionally 

substituted C w> alkyl, F, CI, Br, C M2 alkyl substituted with one or more of F, 
CI, Br, I, preferably U and V are hydrogen or fluoro; 

W is selected from the group consisting of CH r CO, CH^NH, -NHCH 2 , - 
CH^NHO^, -CH 2 -N (R n ) CH 2 -, -CO-CO^, CH 2 ( R„) CH ( R„), S, CH 2 ( 
20 CO), N(R U ) wherein R n is optionally substituted with C 112 alkyl, C 3 n 

cycloalkyl, alkoxy, C,_ 6 alkyl, aryl, heteroaryl; and 

Ri is selected from the group consisting of - NHC(=0)R 2 wherein R2 is 
hydrogen, C ] 12 alkyl, C^ |2 cycloalkyl, C 16 alkoxy, alkyl substituted with 
one or more of F, CI, Br, I or OH; N(R 3 , R 4 ) ; -NR 2 C(=S) R 3 : -NR 2 C(=S)SR3 
25 wherein R 2 is the same as defined above and R 3 and R4 are independently 

selected from the group consisting of H, C M2 alkyl, C 3 |2 cycloalkyl, C |-tf 
alkoxy, C ( 6 alkyl substituted with one or more of F, CI, Br, I or OH, 
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which comprises reacting an amine compound of Formula V 




Y U O 

) (CH 2 )n \=\ h 



NHCOCH3 



with a heterocyclic compound of Formula R-T-W- Rj 2 wherein G in amines of 
Formula V is defined as NH, CH(NHRi 3 ), -CH-CH 2 NHR n wherein R, 3 is H, 
ethyl, methyl, isopropyl,acetyI, cyclopropyl, alkoxy or acetyl and Y, Z, U, V, 
Rj, n, R, T and W are the same as defined earlier and K ]2 is a suitable leaving 
group selected from the group comprising of fluoro, chloro, bromo, SCH 3> - 
S0 2 CH 3 . -SO2CF3 or OC 6 H 5 . 

18, A process for preparing a compound of Formula I as claimed in claim 17, 
wherein W=CH 2 and R-T-W-R J2 is a five membered heterocyclic ring with aldehyde 
group and the compound of Formula I is produced by reductive amination. 

19. A process for preparing a compound of Formula I as claimed in claim 17, 
wherein W = CO and R-T-W-R12 is a five membered heterocyclic ring with 
carboxylic acid, and amino compound of Formula V is acylated with activated esters 
in presence of condensing agents comprising L3-dicyclohexylcarbodiimide (DCC) 
and l-(3-dimethylaminopropyl)-3-ethyIcarbodiimide (EDC). 
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20. A process for the preparation of compound of Formula II 




NHCOCH3 



FORMULA II 



wherein 



M=0, S, NH and N-CH3; 

n is an integer in the range from 0 to 3; 

Xis CH, CH-S,CH-OandN; 

Y and Z are independently selected from the group consisting of hydrogen, 

alkyl, C 3 12 cycloalkyl, C w bridging group; 

V and V are independently selected from the group consisting of optionally 
substituted alkyl, F, CI, Br, C, |2 alkyl substituted with one or more of F, 
CI, Br, I, preferably U and V are hydrogen or fluoro; 

W is selected from the group consisting of CH 2 , CO, CH 2 NH, -NHCH 2> - 
CH 2 NHCH 2 , -CH r N (R n ) CH 2 - f -CO-CO-, CH 2 (R n ) N-, CH (R„), S, 
CH 2 (CO), N(Ru) wherein R n is hydrogen, optionally substituted with C l n 
alkyl, C^ 12 cycloalkyl, C 1-6 alkoxy, C ] C alkyl, aryl, heteroaryl; and 

Q and P are independently selected from the group consisting of -CN, COR 5> 
COOR 5 , N <R 6 , R 7 ), CON (R^), CH 2 N02, N0 2 , CH 2 R 8 , CHR 9 , -CH=N- 
OR10, C=CH-R 5 , wherein R 5 is selected from the group consisting of H, 
optionally substituted C M2 alkyl t C 3 12 cycloalkyl, aryl, heteroaryl; R« and R 7 
are independently selected from the group consisting of H, optionally 
substituted C M2 alkyl, C 312 cycloalkyl, C }J$ alkoxy; Rg and Rq are 
independently selected from the group consisting of H, C } 6 alkyl,F, Cl, Br, C^ 
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25 



alkyt substituted with one or more of F, CI, Br, I, OFU SR 4 , wherein R4 is the 
same as defined before, N(R 6 , R7), Rio is selected from the group consisting of 
H, optionally substituted C, , 2 alkyi, C 3 n cycloaikyl, C M alkoxy, C X 6 alkyl, 
aryl, heteroaryl except when M=S, W= (CO), Q and P =H. 

5 Ring C in Formula II is 6-8 membered or of larger size and the larger 

rings have either two or three carbons between each nitrogen atom, comprising 

0f V 

-x^ -x>^ 

A-N^ 2 ^ 

10 and may be bridged to form a bicyclic system as shown below, 

A A. A 

-«u"- ~ x \/~ " x \-7*- 

ring C is optionally substituted by Y and Z with alkyl groups, cycloalkyl 
15 groups, fluoro group, carboxylic and corresponding esters, amides, substituted 

alkyls or bridging alkyl groups are as shown below: 

-y_r -*^r 

20 six membered ring C with X = -CH-(NRn), (wherein R n is the same as 

defined earlier) is selected from the group consisting of the following rings; 



*?y^ 



30 
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wherein P, Q, U, V, X, Y, Z, W and n in Formula ffl are the same as 
previously defined, wherein the process comprising reacting a compound of 
Formula V 




FORMULA V 



with a compound of Formula VI 




FORMULA VI 

wherein M, P, Q, R 12 , Y, Z, G, n, U and V are the same as defined earlier. 

10 21. A process for preparing a compound of Formula II as claimed in claim 20, in a 
suitable solvent selected from the group consisting of dirnethylformamide, 
dimethylacetamide, ethanol or ethylene glycol at a suitable temperature in the range 
of -70°C to 180°C in the presence of a suitable base selected from the group 
consisting of triethyl amine, diisopropyl amine, potassium carbonate and sodium 

15 bicarbonate. 

22. A process of preparing a compound of Formula II as claimed in claim 20 
wherein Formula VI is furalehyde and reductive alkylation of the amine of Formula V 
is performed with a reducing agent. 

23. A process for preparing a compound of Formula II as claimed in claim 20 
20 wherein Formula VI is furoic acid. 
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24. A process for preparing a compound of Formula II as claimed in claim 20 
wherein the compounds of Formula JI having caibonyl link are prepared by reacting 
heteroaromatic compound of the Formula VI including N- methyl pyrrole with the 
intermediate amine of Formula V in the presence of triphosgene or phosgene and 
carbonyl linkers are introduced between heteroaromatic compound comprising 
reacting 3- bromothiophene and amine of Formula V with carbon monoxide and the 
catalyst is selected from the group consisting of Pd (PPh 3 ) 2 Cl 2 and extended chain 
pyrroles having dicarbonyl linkers are obtained by treatment of oxaly] chloride and 
amine of the Formula V. 

25. A process for preparing a compound of Formula VIII 




NHCOCH3 



FORMULA VIII 

wherein 

M=0, S, NH and NCH 3 ; 

n is an integer in the range from 0 to 3; 

X is CH, CH-S, CH-0 and N; 

Y and Z are independently selected from the group consisting of hydrogen, 
C J 6 alkyl, C 3 J2 cycloalkyl, C^ 3 bridging group; 

U and V are independently selected from the group consisting of optionally 
substituted C } 6 alkyl, F, CI, Br, C l l2 alkyl substituted with one or more of F, 
CI, Br, I, preferably U and V are hydrogen or fluoro; 

W is selected from the group consisting of CH 2 , CO, CH^NH, -NHCJ^, - 
CH 2 NHCH r -CH 2 -N (R„) CH 2 -, -CO-CO-, CH 2 (R„) N-, CH (R n ). S, 
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CH 2 (CO), N(Rn) wherein R u is hydrogen, optionally substituted with C ] l2 
alkyl, C 3 _ 12 cycloalkyl, C V6 alkoxy, C } 6 alkyl, aryl, heteroaryl; 

Q and P are independently selected from the group consisting of (CrQ) alkyl 
halogen, -CN, COR 5 , COOR 5 , N <R 6 , R ? ), CON (R 6 ,R ? ), CH 2 N0 2 , N0 2 , 
CH 2 R8, CHR 9 , -CH=N-OR J0 , C=CH-R 5 , wherein R 5 is selected from the group 
consisting of H, optionally substituted C t J2 alkyl, C 312 cycloalkyl, aryl, 
heteroaryl; R 6 and R7 are independently selected from the group consisting of 
H, optionally substituted C M2 alkyl, Cy_ n cycloalkyl, alkoxy; R* and R 9 
are independently selected from the group consisting of H, C ]6 alkyl J 7 , CI, Br, 
Cj I2 alkyl substituted with one or more of F, CI, Br, I, OR4> SR 4 ,wherein R 4 is 
the same as defined before, N(R 6 , R7), Riu is selected from the group 
consisting of H, optionally substituted C ] n alkyl, C 3 12 cycloalkyl, C 1-6 
alkoxy, C alkyl, aryl, heteroaryl except when W= (CO), Q and P =H and 
M=S. 

M = Sulphur is shown by compounds of Formula III 




FORMULA III 
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and Ri 5 is the same as Q defined earlier, comprising converting a compound of 
Formula VII 



-A 



M 



W 



— X C N f B N ) N A i 



Y U 
|— (CH 2 )n 



O 

\\ 



\l / \ / 
v '— (CH 2 )n 




NHCOCH3 



26. 



FORMULA VII 

wherein in U, V, Y, Z, X, W, P, n and M are the same as defined earlier and 
are R14 is any group which can be converted to group Rjs in one to five steps. 

A process for preparing a compound of Formula XI 




NHCOCH3 



FORMULA XI 

(Ri6 = -CH2F or -CH2F2) by reacting a compound of Formula IX 




NHCOCH3 



FORMULA IX 
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15 



with sodium borohydride to produce a compound of Formula X 




-NHCOCH 3 
FORMULA X 

and further reacting this compound with diethylamino sulfurtrifluoride to 
produce compound of Formula XI. 

27. A process for preparing a compound of Formula XII 

/ \ NHCOCH3 

FORMULA XII 

wherein R)7 =\=n-oh which comprises reacting (S)-N-|[3-Fluoro-4-[N- 
]l4-{2-furyl(5-formyl)inethyl}]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]- 
methyl] acetamide of Formula IX 




NHCOCH3 



FORMULA IX 



20 



with hydroxyl amine. 



- 122- 



WO 03/007870 



PCT/IB02/01609 




FORMULA Xn 



wherein R n = V_ which comprises reacting (S)-N-[[3-[3-Fluoro4[N- 
l-[4-{2-furyl-(5-hydrazone)-methyl}]-piperaziny1]-phenyl]-2-oxo-5- 
oxazolidiny1]-methyl]acetarnide with hydrazine hydrate. 

29. A process for preparing a compound of Formula XII 




^ V^NHCOCH 3 
FORMULA XII 

wherein Rn ^^n-o-c-nm— ^^--01^00001., which comprises reacting (S)-N- 
[[3-[3-Fluoro-4-[N-l-[4?(2*fury1-(5-a!doxime)methyl }] piperazinyl] phenyl]- 
2<>xo-5-oxazolidiny]]methyl]acetamide with isocyanate. 

30. A process for preparing a compound of Formula XII 

/ \ -NHCOCH3 

FORMULA Xn 

wherein Rn = CN which comprises reacting (S)-N-[[3-[3-Fluoro-4-[N- l[4-{2-furyl(5- 
cyano)methyl}]piperazinyl]pheny1]-2-oxo-5^)xazolidinyl]Tnethyl]acetamide with 
trifilic anhydride and triethylamine. 
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31. A process for preparing a compound of Formula XII 

r\ /7YY7\ 



-N A 




-NHCOCH3 
h 

FORMULA XII 

wherein R17 = -cif^ which comprises reacting (S)-N-[[3-Huoro-4-[^ 
dioxane)-2-f urylmethi ?y 1] pi perazi nyl ] pheny l]-2-oxo-5 -oxazo I i dinyl]methyL]acetarnide 
with 1 ,3-propane diol and BF 3 etherate. 

32. A process for the preparation of the compound of Formula XIV 

% 




NHCOCH3 



20 



FORMULA XIV 



O 



wherein R 18 = Jj 



which comprises reacting (S)-N-[[3-Fluoro-4-[N-l[4-{2-fui7l(5-formyl)methyl)] 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide (^Formula IX 



OH' 




N C N (' B XN 




NHCOCH3 



25 



FORMULA IX 
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with Ag 2 0 to produce {S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-carboxy)meth- 
yl)]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]mcthyl] acetamide of Formula 
XIII followed by reacting (S)-N-[[3-Fluoro-4-[N-l[4-(2-furyl- (5-carboxy- 
ethyl)methyl)piperazinyl] phenyl]- 2-oxo-5-oxazolidinyl]methyl] acetamide of 
Formula XIII 




V-NHCOCH 2 



FORMULA XIII 

with aqueous ammonia to produce Formula XIV. 
33. A process for the preparation of the compound of Formula XIV 

% 

,U C N v R W 





NHCOCH3 



20 



25 



FORMULA XIV 



wherein r = 



o 

11 / — v 
^ N O 



which comprises reacting (S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-formyl)methyl)] 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide c£ Formula IX 

,N C N K B 



OHC 





N A 




NHCOCH3 



FORMULA IX 
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with Ag 2 0 to produce (S)-N-[[3-Fluoio-4-[N-l[4-{2-fury](5-carboxy)meth- 
yl}]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyI] acetamide of Formula 
Xm followed by reacting (S)-N-[[3-Fluoro-4-[N>l[4-(2-furyl- (5-carboxy- 
ethyl)methyl)piperazinyl] phenyl]- 2-oxo-5-oxazolidinyl]methyl] acetamide of 
5 Formula XIII 




NHCOCH3 



FORMULA XIII 

with thionyi chloride to produce Formula XIV. 
34. A process for the preparation of the compound of Formula XIV 



15 




NHCOCH3 



which comprises reacting (S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-fortnyl)methyl}] 
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide of Formula IX 



25 




NHCOCH3 
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with Ag20 to produce (S)-N-[[3-Fluoro-4-[N-l[4-{2-furyl(5-carboxy)meth- 
yI}]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide of Formula 
XUI followed by reacting (S>N-[[3-Fluoro-4-[N-l[4-(2-furyl- (5-carboxy- 
ethyl)methyl)piperazinyl] phenyl]- 2-oxo-5-oxazolidinyl]methyl] acetamide of 
Formula XIII 0 




FORMULA XIII 



with morpholine in the presence of oxalyl chloride to produce Formula XIV. 
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